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Tlie  present  chief  of  the  Bureau  of 
Chemistry  took  over  the  direction  of 
its  work  on  October  1,  1923.  His  re- 
turn to  a  former  field  of  activity  after 
16  years  of  absence  in  a  commercial 
position  has  caused  him  to  observe  a 
number  of  changes  not  only  in  the 
general  status  of  agricultural  chemis- 
try as  a  science,  but  also  in  the  rela- 
tionship of  chemistry  to  the  Depart- 
ment of  Agriculture  as  a  whole. 

The  aims  of  agricultural  chemistry, 
as  defined  by  the  pioneers  of  the 
Science  in  Europe  and  America  three- 
quarters  of  a  century  ago,  were  the 
relatively  simple  ones  of  determining 
the  chemical  elements  which  were 
necessary  for  the  growth  of  crops,  of 
ascertaining  the  forms  in  which  these 
elements  could  be  most  economically 
supplied,  and  of  devising  methods  of 
analyses  for  preventing  the  commercial 
substitution  of  worthless  or  inferior 
fertilizing  substances.  The  early  de- 
marcation of  agricultural  chemistry 
Into  the  two  fields  of  research  and 
regulatory  work  »vas  thus  distinctly 
drawn.  Moreover,  the  aims  and 
methods  of  the  science  as  thus  laid 
down  were  purely  chemical.  The  im- 
mense benefit  which  resulted  from  the 
establishment  of  the  great  artificial 
fertilizer  industry  caused  chemistry  to 
be  regarded  as  the  science  of  pre- 
eminent value  to  agriculture.  Chem- 
ists wrote  leading  works  on  agricul- 
ture, and  chemists  were  usually  ap- 
pointed to  the  directorships  of  the 
agricultural  experiment  stations. 

The  conditions  which  obtained  in 
this  first  or  crop-feeding  era  of  agri- 


cultural chemistry  prevailed  to  ;» 
somewhat  less  extent  in  the  second  or 
stock-feeding  period  of  the  science. 
Chemistry  was  called  upon  to  deter- 
mine the  food  constituents  which  were 
necessary  for  the  growth  of  farm  ani- 
mals, to  ascertain  the  forms  in  which 
these  constituents  could  be  most  eco- 
nomically supplied,  and  to  devise 
methods  of  analyses  for  preventing  the 
commercial  substitution  of  worthless 
or  inferior  feeding  materials.  The 
same  twofold  division  of  the  science 
into  research  and  regulatory  lines  of 
activity  prevailed  in  this  second  stage 
of  development.  There  was  here,  as 
before,  a  definite  practical  problem 
which  awaited  solution — in  the  first 
case,  the  maximum  production  of 
crops;  in  the  second  case,  the  maxi- 
mum yield  of  animal  products,  such 
as  meat  or  milk.  If  the  aims  and 
methods  of  research  were  less  chemi- 
cal in  the  second  case  it  was  not  a 
difference  of  kind  but  only  of  degree, 
and  chemists  maintained  their  leader- 
ship in  the  field  of  stock-feeding  as 
in  that  of  soil  and  fertilizer  investiga- 
tion. 

It  was  a  curious  anomaly  that  the 
third  and  most  important  period  of 
agricultural-chemical  research  —  that 
pertaining  to  investigations  upon  hu- 
man food — should  have  come  last.  Se- 
rious attention  has  been  given  to  this 
field  only  within  the  last  .*>0  years.  In 
its  work  of  determining  what  nutri- 
tive constituents  are  necessary  for  tiie 
best  development  of  man,  of  ascertain- 
ing the  forms  in  which  these  constitu- 
ents can  be  most  economically  sup- 
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plied,  and  of  devising  methods  of 
analysis  for  preventing  the  commercial 
substitution  of  worthless  or  inferior 
articles  of  diet,  agricultural  chemistry, 
continued  to  perform  its  double  re- 
search and  regulatory  function.  A  defi- 
nite practical  problem,  such  as  claimed 
the  general  attention  of  chemists  in 
each  of  the  first  two  periods  of  the 
science,  was.  however,  lacking  in  this 
third,  more  diversified  period  of  agri- 
cultural-chemical research.  It  also  be- 
gan to  be  realized,  as  never  before, 
that  the  final  aims  of  agricultural  re- 
search were  no  more  chemical  than 
physical  or  biological,  and  that  the  va- 
rious sciences  in  their  relationship  to 
agriculture  were  simply  the  means  to 
an  end.  In  thus  ceasing  to  exercise  the 
direct  ng  part  in  agricultural  research, 
however,  chemistry  has  not  contracted 
but  has  enlarged  its  sphere  of  action. 
It  is  in  that  borderland  where  chem- 
istry touches  upon  physics,  biology, 
physiology,  and  the  other  sciences  that 
chemical  research  is  performing  to-day 
.its  greatest  serv  ce  to  agriculture. 
This  requires  for  the  best  results  a 
state  of  most  active  cooperation  upon 
the  part  of  every  science,  instead  of 
the  former  attitude  of  independent 
aloofness. 

It  was  but  natural  that  this  gradual 
transition  in  the  general  relations  of 
chemistry  to  agr' culture  from  a  direct- 
ing to  a  cooperating  science  should 
have  been  reflected  by  a  similar  change 
in  the  scientific  organization  of  the 
bureaus  of  the  Federal  department. 
The  division  of  chemistry,  as  origi- 
nally conceived  and  developed,  was  an 
agency  in  which  all  the  chemical  work 
of  the  Government  should  be  per- 
formed. With  the  rapid  expansion  of 
scientific  work  in  the  different  depart- 
mental bureaus,  however,  this  plan  be- 
came too  extensive  for  practical  con- 
tinuance. An  increasing  need  for 
chemists  was  felt  in  every  branch  of 
Governmental  service,  with  the  result 
that  chemical  work  on  contract  sup- 
plies, soils,  road  materials,  forestry 
products,  dairy  products,  meat  prod- 
ucts, and  other  commodities,  which 
had  been  initiated  by  the  Bureau  of 
Chemistry,  was  gradually  taken  over 
by  Federal  agencies  that  were  specifi- 
cally charged  with  the  investigation 
of  these  materials.  Because  of  this, 
together  with  the  responsibility  con- 
ferred upon  it  by  Congress  for  the  en- 
forcement of  the  food  and  drugs  act, 
the  Bureau  of  Chemistry  has  concen- 
trated its  attention  increasingly  on  the 
research  and  regulatory  work  con- 
nected with  foods  and  drugs. 


RESEARCH  WORK 

The  Bureau  of  Chemistry  conducts 
researches  on  the  chemical  composi- 
tion of  agricultural  and  related  prod- 
ucts, on  the  technical  methods  of  their 
production  and  on  the  industrial  uses 
to  which  they  are  put.  Practical  ap- 
plications of  the  bureau's  researches 
are  made  toward  developing  methods 
for  improving  the  chemical  composi- 
tion and  quality  of  agricultural  crops, 
toward  finding  means  for  preventing 
the  enormous  losses  which  occur  annu- 
ally from  deterioration,  dust  explo- 
sions, and  other  causes,  toward  devis- 
ing processes  for  the  profitable  utiliza- 
tion of  waste  and  surplus  crops,  and 
toward  improving  existing  methods  of 
manufacture  in  industries  which  em- 
ploy agricultural  products  as  raw  ma- 
terial in  order  to  create  for  such  prod- 
ucts a  wider  and  more  stable  market. 

The  bureau's  extensive  researches 
on  the  composition,  manufacture,  and 
sophistication  of  foods,  drugs,  bever- 
ages, rosin,  turpentine,  insecticides, 
disinfectants,  etc.,  are  also  practi- 
cally applied  in  preventing  the 
adulteration  and  misbranding  of  these 
products  through  the  enforcement  of 
the  Federal  food  and  drugs  act,  the 
naval  stores  act,  the  tea  inspection 
act,  and  the  insecticide  and  fungicide 
act.  The  regulatory  and  research  op- 
erations of  the  Bureau  of  Chemistry 
are  so  closely  allied  that  an  intimate 
contact  between  the  two  must  be 
maintained  for  the  most  successful 
performance  of  its  various  activities. 
The  regulatory  contacts  with  industry, 
through  chemists  and  inspectors,  fur- 
nish the  scientific  staff  of  the  bureau 
with  an  important  means,  unavailable 
to  other  Governmental  agencies,  of 
suggesting  and  devising  methods  for 
improving  the  quality  of  foods,  drugs, 
naval  stores,  insecticides,  etc.,  and  of 
introducing  economies  in  their  manu- 
facture. Moreover,  the  Bureau  of 
Chemistry  has  acquired  through  its 
regulatory  service  a  vast  amount  of 
detailed  information,  in  the  form  of 
correspondence,  testimony,  and  re- 
ports, that  is  of  the  greatest  assistance 
to  research,  which  it  stimulates  and 
prevents  from  going  astray  into  lines 
that  are  visionary  and  unproductive. 
This  unpublished  material,  which  is 
constantly  increasing  in  volume,  is  a 
most  valuable  asset  upon  which  bu- 
reau investigators  may  constantly 
draw  in  the  preparation  of  announce- 
ments and  publications. 

One  of  the  most  pressing  economic 
problems   now   awaiting   solution  in 
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agricultural-chemical  research  is  the 
reduction  of  the  enormous  losses  that 
occur  from  the  deterioration  of  fruits, 
vegetables,  grain,  sugars,  sirups,  and 
other  foods.  Closely  related  to  this 
problem  of  deterioration  is  that  ol* 
the  spontaneous  combustion  &t  agri- 
cultural products.  Reports  by  the 
National  Board  of  Fire  Underwriters 
show  that  during  the  period  1918  to 
1921  the  adjusted  fire  losses  attrib- 
uted to  spontaneous  combustion  on 
farms  in  the  United  States  amounted 
to  $4,106.38(3.  This  does  not  include 
the  far  greater  loss  from  the  spoilage 
of  farm  products  due  to  spontaneous 
heating,  where  there  was  no  combus- 
tion, and  for  which  there  would  be  no 
fire-loss  adjustment.  In  1921  the 
total  losses  from  spontaneous  combus- 
tion in  the  United  States  amounted 
to  $20,186,392,  this  ranking  as  the 
second  largest  known  cause  of  fire 
loss  on  the  list.  Among  the  lines  of 
industry  which  suffer  from  this  cause 
are  many  that  handle  agricultural 
products,  more  particularly  the  manu- 
facturers and  shippers  of  dairy  feeds. 
A  study  of  the  losses  which  occur 
from  the  deterioration  and  spontane- 
ous combustion  of  agricultural  prod- 
ucts is  being  conducted  by  the  bureau 
in  so  far  as  the  limited  available 
funds  permit. 

Several  changes  have  been  made 
during  the  year  in  the  organization 
of  the  bureau  to  effect  a  closer  com- 
bination of  the  units  which  are  en- 
gaged in  related  work.  The  Pharma- 
cognosy Laboratory  was  discontinued 
as  a  separate  unit,  some  of  the  work 
formerly  done  in  this  division  being 
transferred  to  the  Drug  Control 
Laboratory.  Similarly,  the  work  of 
the  Animal  Physiological  Laboratory 
was  combined  with  that  of  the  Pro- 
tein Laboratory.  The  Fruit  and  Vege- 
table Utilization  Laboratory  was 
abolished,  its  work  on  the  manufac- 
ture of  maltose  sugar  being  transfer- 
red to  the  Carbohydrate  Laboratory. 
These  combinations  of  related  lines 
of  activity  will  effect  not  only  a 
greater  economy  of  operation,  but  an 
increase  in  the  efficiency  of  the 
bureau  s  work. 

CROP  CHEMISTRY 

How  to  improve  the  quality  of 
wheat,  corn,  and  other  crops  by  in- 
creasing their  protein  and  mineral 
content  is  a  problem  which  the  Bureau 
of  Chemistry  is  endeavoring  to  solve 
by  means  of  chemical  investigation. 
The  chief  constituents  that  give  nu- 
tritive value  to  a  food  are  protei  ' 
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fats,  carbohydrates,  mineral  salts,  and 
vitamins. 

Progress  was  made  during  the  year 
in  the  work  on  increasing  the  protein 
content  of  wheat.  Wheat  high  in  pro- 
tein has  greater  nutritive  value  and, 
the  flour  from  it  better  baking  quali- 
ties than  wheat  with  lower  protein 
content.  As  a  rule,  consumers  will 
pay  a  higher  price  for  a  product  of 
superior  quality.  Much  wheat  is  now 
bought  for  the  baking  industries  on 
the  basis  of  its  protein  content,  and 
when  climatic  conditions  in  a  partic- 
ular wheat-growing  region  during  a 
given ^season  cause  the  crop  to  be  low 
in  protein,  the  buyers  for  the  baking 
industry  go  elsewhere  for  grain  with 
a  higher  protein  content.  Moreover, 
improvement  in  quality  seems  likely 
to  create  a  greater  demand  for  Amer- 
ican wheat  in  the  world  market.  In- 
formation as  to  how  to  increase  the 
protein  content  of  the  grain  is  there- 
fore of  direct,  practical  value  to  wheat 
growers  as  well  as  to  consumers. 

Experimental  work  has  shown  that 
the  application  of  a  nitrate  fertilizer 
at  about  the  time  the  grain  is  begin- 
ning to  head  materially  increases  the 
protein  content  of  wheat.  Data  fixing 
more  precisely  than  heretofore  the  ex- 
act stage  of  growth  at  which  the  ap- 
plication of  a  nitrate  produces  the 
maximum  increase  in  the  protein  con- 
tent are  being  obtained  from  experi- 
ments during  the  current  season. 
How  to  apply  such  fertilizer  to  the 
growing  crop  in  the  best  practical 
manner  is  being  studied,  as  well  as 
the  effect  of  cultivation  on  the  protein 
content  of  the  wheat.  Sufficient  prog- 
ress has  been  made  to  show  that 
leaving  space  for  entering  the  wheat 
field  and  applying  fertilizer  at  ad- 
vanced-growth stages  does  not  de- 
crease the  yield  for  a  given  area,  and 
may  even  increase  the  yield  as  well 
as  improve  the  quality  of  the  grain. 

Guided  by  experience  gained  in  the 
study  of  wheat,  an  investigation  of 
the  possibility  of  increasing  the  pro- 
tein content  of  corn  has  been  started. 
Corn  is  low  in  protein,  and  nutrition 
studies  have  shown  that  what  protein 
:s  present  is  of  poor  quality,  needing 
supplemental  proteins  from  other 
SOUrCes.  Any  method  that  can  be  de- 
vised to  increase  either  the  quantity 
or  the  quality  of  the  protein  in  corn 
will  therefore  proportionately  increase 
the  nutritive  and  economic  value  of 
the  corn  crop.  Attention  is  also  be- 
ing given  to  cornstalks,  used  exten- 
sively for  animal  feeding  in  the  form 
of  silage,  with  the  object  of  discover- 
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ing  the  most  economical  method  of 
increasing  their  nutritive  value. 

A  diet  which  fails  to  furnish  min- 
eral salts  in  adequate  variety  and 
quantity  gives  rise  to  diet-deficiency 
diseases.  Two  of  the  most  important 
constituents  in  nutrition  are  iron  and 
iodine.  Investigations  are  now  being 
planned  to  study  means  of  increasing 
the  iron  content  of  such  green  vege- 
tables as  furnish  the  most  important 
supply  of  these  elements  in  human 
food. 

The  application  of  chemistry  to  the 
improvement  of  food  plants  is  thus 
yielding  results  of  real  practical 
value.  Progress  in  this  work,  how- 
ever, depends  upon  basic  research  in 
the  chemical  composition  of  crops,  the 
composition  and  action  of  fertilizers 
and  soils,  and  the  observation  over  a 
period  of  years  of  the  effects  of  varia- 
tions in  soil,  fertilizers,  methods  of 
cultivation,  and  other  environmental 
factors  on  the  chemical  constituents. 
Such  basic  research  must  precede  any 
intelligent  attempt  to  improve  the  com- 
position of  food  crops. 

An  investigation  is  under  way  on 
soil  reaction  (acidity  or  alkalinity) 
and  its  relation  to  the  composition  and 
yield  of  crops.  The  importance  of  the 
reaction  in  all  biochemical  studies  is 
now  widely  appreciated,  and  its  sig- 
nificance in  the  growth  of  crop  plants 
is  constantly  receiving  greater  recog- 
nition. The  methods  which  have  been 
proposed  for  determining  the  reaction 
and  the  methods  of  stating  the  results 
so  that  they  will  be  intelligible  to  the 
nonspecialist  are  being  critically 
studied.  It  is  hoped  that  work  now 
in  progress  will  lead  to  the  develop- 
ment of  methods  which  can  be  ap- 
plied practically  in  the  field  by  the 
farmer.  Experiments  have  been  start- 
ed to  ascertain  the  reaction  best 
suited  to  individual  crop  plants,  so 
that  after  the  farmer  has  determined 
the  reaction  of  his  soils,  he  can  find 
out  what  crops  can  be  most  success- 
fully grown  without  the  addition  of 
lime  or  sulphur  to  change  the  reac- 
tion, or,  if  circumstances  make  a 
choice  of  crops  impracticable,  to  what 
extent  these  reaction-modifying  agents 
must  be  added  to  bring  the  reaction 
toward  that  best  suited  to  the  crop  he 
finds  it  necessary  to  grow. 

PROTEIN  INVESTIGATIONS 

A  few  years  ago  it  was  thought 
(hat  a  given  quantity  of  protein  from 
i me  source  was  equal  in  nutritive 
value  to  the  same  quantity  of  protein 
from  any  other  source.  Researches 


in  recent  years  have  shown  that  pro- 
teins of  different  origin  vary  material- 
ly in  chemical  composition,  some  pro- 
teins being  deficient  in  certain  amino 
acids  essential  to  proper  nutrition. 
When  foods  containing  proteins  of 
such  deficiency  are  fed  to  growing 
animals  as  the  sole  source  of  their 
protein,  the  animals  will  cease  to 
increase  in  weight,  even  though  the 
diet  is  otherwise  adequate.  When 
either  young  or  mature  animals  re- 
ceive such  foods  for  continued  periods 
they  will  die.  In  determining  what 
foods  will  furnish  an  adequate  pro- 
tein supply  for  both  human  beings 
and  animals  it  is  essential  to  know 
the  chemical  composition  of  the  pro- 
teins of  the  various  foods.  This  re- 
quires extended  and  exceedingly  diffi- 
cult research  work. 

Previous  work  had  shown  that  while 
the  chief  protein  of  corn  is  lacking  or 
deficient  in  some  of  the  essential 
amino  acids,  the  addition  to  corn  of 
certain  concentrates  which  contain 
the  missing  amino  acids  will  produce 
a  mixture  that  will  be  satisfactory  for 
the  normal  growth  and  development 
of  animals.  Concentrates  which  the 
work  has  shown  to  be  effective  as 
supplements  to  corn  include  peanut 
meal,  soybean  meal,  coconut  press 
cake,  and  tomato-seed  press  cake.  An 
article  published  during  the  year  in 
the  Journal  of  Agricultural  Research 
gives  the  proportions  of  a  concentrate 
which  was  used  with  corn  and  found 
satisfactory. 

Feeding  experiments  with  albino 
rats  on  the  proteins  of  the  lentil  have 
shown  that  this  is  deficient  in  the 
amino  acid  cystine.  Young  animals 
when  fed  a  diet  the  sole  source  of  pro- 
tein in  which  is  derived  from  the  lentil 
decline  rapidly  and  die  in  about  two 
weeks.  WThen  to  this  diet  is  added 
0.36  per  cent  of  cystine,  growth  at 
almost  the  normal  rate  is  obtained. 
Experiments  to  determine  the  vitamin 
content  of  this  seed  have  shown  that 
when  it  constitutes  25  per  cent  of  the 
diet  it  furnishes  sufficient  vitamin  B 
and  nearly  enough  vitamin  A.  but 
that  12  ^  per  cent  of  this  seed  does 
not  furnish  enough  vitamins.  The 
lentil  proteins  share  with  the  bean 
proteins,  although  to  a  smaller  degree, 
a  form  of  indigestibility  which  can 
be  corrected  by  cooking. 

The  published  digestibility  figures 
for  the  proteins  of  the  cottonseed  are 
lower  than  those  established  for  some 
of  the  good  proteins,  such  as  casein. 
Since  it  is  known  that  certain  toxic 
substances  frequently  inhibit  the  ac- 
tion  of   digestive   enzymes,   it  was 
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thought  that  the  toxin  gossypol  which 
is  present  in  cottonseed  might  account 
for  the  low  digestibility  of  cottonseed 
proteins  as  reported.  These  digestion 
experiments  were  conducted  on  pure, 
isolated  cottonseed  globulin.  It  was 
found  that  the  pure  cottonseed  globu- 
lin was  fully  as  digestible  as  casein, 
but  that  the  addition  of  1  per  cent  of 
gossypol  produced  a  marked  lowering 
of  the  digestibility  of  this  protein.  A 
like  decrease  in  the  digestibility  of 
casein  was  produced  by  the  addition 
of  1  per  cent  of  gossypol. 

Progress  was  made  on  the  study  of 
the  proteins  of  wheat  bran  as  reported 
last  year.  By  a  special  treatment, 
bran  practically  free  from  other  parts 
of  the  kernel  lias  been  obtained,  and 
in  such  a  form  it  can  be  ground  to 
pass  through  a  100-mesh  sieve.  From 
this  meal  nearly  66  per  cent  of  the 
total  protein  in  the  bran  has  been  iso- 
lated and  identified.  The  proteins 
isolated  consist  of  albumin  (17  per 
cent),  globulin  (14  per  cent),  and  alco- 
bol-soluble  protein  (33  per  cent).  Fur- 
ther work  on  the  proteins  of  wheat 
bran  is  under  way. 

Feeding  experiments  with  young 
rats  showed  that  the  proteins  of  palm- 
kernel  meal  were  adequate  for  the 
normal  growth  of  the  rats,  in  so  far 
as  protein  alone  is  concerned,  but  they 
contained  no  appreciable  quantities  of 
vitamin  A  or  vitamin  B.  Since  the 
meal  used  for  these  experiments  was 
a  commercial  product  obtained  as  a 
residue  from  the  nuts  after  the  re- 
moval of  the  oil  by  the  solvent  process, 
these  results  with  reference  to  vitamin 
content  may  not  apply  to  the  fresh, 
untreated  palm-kernel  nut. 

Work  to  determine  the  effect  of  long- 
continued  storage  at  a  low  tempera- 
ture on  the  vitamin  A  content  of  eggs 
has  now  been  completed.  Very  little 
difference  was  found  between  the  vi- 
tamin A  content  of  fresh  eggs  and  that 
of  eggs  which  had  been  in  storage  for 
nine  years  in  a  frozen  condition,  show- 
ing that  no  serious  deterioration  of 
the  vitamin  had  taken  place  during 
the  long  storage  of  the  eggs  at  a  tem- 
perature ranging  from  below  0°  F.  to 
10°  F. 

Until  recently  there  have  been  no 
methods  whereby  the  tryptophane  and 
cyst  ne  content  of  proteins  could  be 
accurately  ascertained.  Quantitative 
figures  for  these  two  amino  acids  are 
therefore  lacking  in  most  tables  giv- 
ing the  amino  acid  composition  of  pro- 
teins. S  nee  tryptophane  and  cystine 
are  indispensable  for  the  normal  nu- 
trition of  animals,  it  is  important  to 
have  information  on  the  quantities  of 


these  two  amino  ac'ds  in  the  proteins 
of  foods  and  feedstuifs.  More  than 
100  proteins  from  important  food  ma- 
terials have  been  examined  and  their 
content  of  these  two  amino  acids  has 
been  determined  by  methods  recently 
published. 

Work  to  del  ermine  the  nutritive 
properties  of  oysters,  clams,  and 
shrimp  has  been  started.  It  is* 
planned  to  study  them  from  the  stand- 
point of  their  protein  and  vitamin 
value,  and  to  determine  the  amino 
acid  composition  of  their  proteins  by 
chemical  analyses  and  feeding  experi- 
ments. 

ODOROUS  PRINCIPLES  OF  THE  COTTON 
PLANT 

It  is  well  known  that  for  many 
years  enormous  destruction  has  been 
caused  to  the  cotton  crop  by  the  depre- 
dations of  the  boll  weevil  and  that  this 
entails  an  annual  loss  of  many  mil- 
lions of  dollars.  The  numerous  at- 
tempts which  thus  far  have  been  made 
to  prevent  the  destruction  caused  by 
this  insect  have,  however,  resulted 
only  in  a.  mitigation  of  the  evil,  and 
each  year  the  application  of  some  poi- 
sonous compound  has  been  necessary 
in  order  to  prevent  a  complete  loss  of 
the  cotton  crop. 

Inasmuch  as  the  cotton  plant  pos- 
sesses some  specific  attraction  for  the 
wTeevil,  it  is  presumed  that  this  may 
be  due  to  some  odorous  substances 
emitted  by  it.  In  cooperation  with 
the  Bureau  of  Entomology,  an  inves- 
tigation was  accordingly  undertaken 
to  determine  the  nature  of  these  odor- 
ous substances.  The  preliminary  work 
was  conducted  at  Tallulah,  La.,  dur- 
ing the  summer  of  1923,  when  several 
thousand  pounds  of  the  cotton  plant 
were  distilled.  The  products  obtained 
by  this  method  since  then  have  been 
subjected  to  chemical  investigation  in 
the  laboratory  at  Washington,  and 
they  have  been  found  to  be  of  an  ex- 
ceedingly complex  nature.  The  sepa- 
ration and  identification  of  the  indi- 
vidual constituents  has  consequently 
been  a  very  difficult  task,  but  it  is 
gratifying  to  report  that  the  work  in 
this  direction  has  been  attended  with 
a  considerable  measure  of  success. 
Some  very  interesting  observations 
have  been  made  in  this  connection, 
and  one  of  the  compounds  obtained, 
which  can  be  prepared  synthetically, 
will  now  be  available  for  chemotropic 
tests.  If  this  compound  should  prove 
to  possess  the  desired  attractive  prop- 
erties, it  can  be  produced  at  a  cost 
which  would  permit  of  its  practical 
application.     It  is   anticipated  that 
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the  chemical  investigation  of  the 
odorous  constituents  of  the  plant  can 
be  completed  during  the  present  year, 
and  when  this  is  accomplished  a  com- 
plete account  of  the  results  will  be 
presented,  together  with  such  deduc- 
tions of  practical  import  as  may  be 
made  from  them. 

VEGETABLE  OILS 

Further  progress  in  the  manufac- 
ture and  utilization  of  cottonseed, 
corn,  peanut,  sesame,  and  other  vege- 
table oils  depends  upon  a  more  com- 
plete knowledge  of  the  raw  and  fin- 
ished products.  After  cottonseed  oil 
had  been  a  commercial  commodity  for 
50  years  or  more  and  scientists  had 
studied  it  for  many  years,  accurate 
information  concerning  the  constitu- 
ents in  the  crude  oil  was  still  lacking. 
Realizing  that  the  complex  composi- 
tion of  cottonseed  and  other  fatty  oils 
would  make  it  impossible  for  works1 
chemists  to  obtain  much  more  infor- 
mation about  them,  manufacturers 
asked  the  aid  of  the  Department  of 
Agriculture  in  solving  their  funda- 
mental problems. 

The  determination  of  all  the  constit- 
uents of  crude  cottonseed  oil  was  as- 
signed to  the  Bureau  of  Chemistry. 
To  date  it  has  been  shown  that  this 
oil  contains  proteoses,  peptones,  pento- 
sans, raffinose,  resin,  and  various  phos- 
phatides, including  what  is  believed  to 
be  inosite  phosphates  in  combination 
with  calcium  and  magnesium.  Evi- 
dence has  been  obtained  that  xantho- 
phyll  is  also  present. 

It  has  been  shown  that  the  phos- 
phatides, resin,  etc.  readily  emulsify 
the  oil  with  water  and  that  they  are 
partly  the  cause  of  the  retention  of 
neutral  oil  by  the  soap  stock  in  the 
caustic  soda  refining  process.  The  na- 
ture and  proportion  of  saturated  and 
unsaturated  acids  present  as  free  fatty 
acids  has  been  determined  in  both 
crude  cottonseed  and  peanut  oils.  A 
method  for  the  determination  of  the 
total  quantity  of  neutral  oil  in  a  crude 
oil  has  been  perfected,  so  that  it  is 
now  possible  to  estimate  the  quantity 
of  oil  in  any  crude  oil  as  accurately 
as  iron  or  other  metal  in  an  ore  may 
be  estimated.  This  method  is  already 
in  use  in  several  laboratories  for  the 
examination  of  crude  oils  and  for  the 
determination  of  neutral  oil  in  soap 
stock.  It  is  probable  that  crude  oil 
will  be  purchased  in  the  future  on 
the  basis  of  the  oil  present  as  deter- 
mined by  this  method. 

An  investigation  of  the  composition 
of  sesame  oil  has  been  completed.  Al- 


though it  has  been  an  important  com- 
mercial oil  in  Europe  and  Asia  for 
many  years,  large  quantities  have  be- 
come available  in  the  United  States 
only  recently,  through  the  importa- 
tion of  seed  and.  oil  from  China.  The 
oil  is  used  for  both  edible  and  tech- 
nical purposes. 

It  is  believed  that  the  work  on  the 
study  of  oils  now  under  way  will  aid 
in  developing  a  more  profitable  utiliza- 
tion of  vegetable  oils,  with  benefit  to 
producers,  manufacturers,  and  con- 
sumers. The  value  of  domestic  vege- 
table oils  to  the  industry  of  our  coun- 
try is  indicated  by  the  following 
statistics  of  production  in  1923  of  a 
few  of  the  leading  oils :  Approxi- 
mately 110,000,000  pounds  of  corn  oil ; 
165,000.000  pounds  of  linseed  oil;  and 
1,016,000,000  pounds  of  cottonseed  oil. 

FRUIT   AND    VEGETABLE  UTILIZATION 

Work  to  improve  the  methods  used 
in  preparing  raisins  from  California 
Sultana  grapes  is  under  way.  These 
raisins  are  sold  in  Europe  where  they 
come  into  competition  with  the  same 
variety  of  raisins  produced  in  Asia 
Minor  which  command  a  premium  in 
the  market  because  of  their  lighter 
color.  The  object  of  this  work  is  to 
devise  means  of  drying  the  California 
Sultanas  in  such  a  way  that  they  may 
compete  in  color  •  with  the  Asiatic 
product. 

The  standardization  of  raisins  is 
also  receiving  attention.  Raisins  have 
been  standardized  heretofore  in  an 
arbitrary  way,  no  mechanical  or  other 
device  being  used.  It  is  now  desired 
to  substitute  mechanical  means  of 
standardization,  and,  as  far  as  pos- 
sible, eliminate  the  personal  equation 
which  often  gives  unsatisfactory  re- 
sults. It  is  proposed  to  ascertain 
what  part  the  moisture,  sugar,  acid, 
and  insoluble  solids  play  in  the  stand- 
ardization of  raisins,  and  to  attempt 
to  grade  raisins  mechanically  for  size 
and  for  defective  berries. 

The  investigations  on  the  composi- 
tion of  California  citrus  oils  have 
been  continued.  Some  experimental 
work  on  candying  citron  has  been 
done.  Grapefruit  juice  of  excellent 
quality  made  by  methods  worked  out 
in  the  Bureau  of  Chemistry  is  now 
being  marketed.  The  results  of  the 
work  on  citrus  pectin  are  in  course 
of  publication. 

A  method  devised  for  the  use  of 
ethylene  in  the  coloring  of  mature 
citrus  fruit  is  rapidly  coming  into 
general  use  in  California.  Hundreds 
of  carloads  of  oranges  and  lemons 
have  been  colored  during  the  year 
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by  the  process.  This  has  many  ad- 
vantages over  the  kerosene-stove 
method  previously  used.  Some  means 
for  coloring  citrus  fruit  is  necessary 
because  certain  varieties  are  green  in 
color  when  fully  mature.  As  a  rule, 
consumers  judge  the  maturity  of 
oranges  and  lemons  mainly  by  the 
color  and  will  not  buy  green-colored 
fruit,  even  though  it  is  fully  mature. 
The  coloring  of  immature  citrus  fruit 
to  give  it  the  appearance  of  ripe  fruit 
is  prohibited  under  the  terms  of  the 
Federal  food  and  drugs  act. 

The  ethylene  method  is  more  con- 
venient than  the  old  stove  method, 
it  offers  less  fire  risk,  it  does  not  need 
constant  supervision,  it  does  away 
with  the  danger  of  smutting  the  fruit 
with  smoky  stoves,  it  imparts  no  odor 
to  the  finished  product,  and,  during 
the  warm  season,  it  causes  no  wilting 
and  shrinking  of  the  fruit,  as  is  the 
case  when  stoves  are  used.  The 
ethylene  method  can  be  rigidly  stand- 
ardized with  respect  to  temperatures, 
humidities,  and  gas  concentrations  in 
a  manner  productive  of  uniform  re- 
sults. 

Work  was  continued  on  a  study  of 
the  effect  of  freezing  on  the  composi- 
tion of  oranges  and  lemons. 

The  investigational  work  on  the  de- 
velopment of  improved  methods  for 
dehydrating  fruits  and  vegetables  has 
been  terminated,  and  the  results  of 
the  completed  work  have  been  as- 
sembled for  publication. 

Extensive  correspondence  during  the 
past  5  years  on  the  problems  in- 
volved in  the  manufacture  of  vinegar 
in  the  home  has  led  to  the  preparation 
of  Farmers'  Bulletin  1424,  entitled 
"Making  Vinegar  in  the  Home  and  on 
the  Farm,"  issued  in  June,  1924.  It 
has  been  shown  repeatedly  that  the 
home  manufacture  of  vinegar  offers  a 
method  of  saving  quantities  of  fruit 
which  would  otherwise  be  lost  on  ac- 
count of  the  inadequacy  of  the  local 
market  or  the  failure  of  the  fruit  to 
reach  market  quality.  It  is  entirely 
practicable,  however,  to  salvage  this 
material  to  supply  the  needs  for  vine- 
gar in  the  home  and  possibly  even  to 
supply  the  local  market. 

The  manufacture  of  sauerkraut 
offers  a  favorable  means  for  market- 
ing large  quantities  of  cabbage.  This 
industry  is  already  fairly  well  estab- 
lished in  some  parts  of  the  country 
where  cabbage  production  is  prac- 
ticable on  a  commercial  scale.  After 
studying  the  problems  involved  in  the 
manufacture  of  sauerkraut  for  a 
period  of  years,  the  bureau  is  now 


preparing  directions  tor  its  commer- 
cial production. 

For  many  years  products  other  than 
cucumbers  and  cabbage  have  been 
pickled  on  a  small  scale  commercially. 
Many  inquiries  on  the  possibility  of 
pickling  these  products  in  the  home 
have  been  received  during  the  past  . 
few  years.  To  obtain  tangible  Infor- 
mation, a  series  of  experiments  on  the 
pickling  of  martynias,  mango  melons, 
burr  gherkins,  onions,  peppers,  string 
beans,  green  tomatoes,  and  cauli- 
flower were  performed  in  1923.  All 
of  these  products  appear  in  commer- 
cial brands  of  mixed  pickles.  The  re- 
sults showed  that  the  brining  of 
onions,  mango  melons,  peppers,  burr 
gherkins,  and  cauliflower  is  practical 
and  desirable.  The  brining  of  mar- 
tynias, string  beans,  and  tomatoes  is 
possible,  but  the  resulting  pickles  are 
not  generally  useful,  because  long 
standing  in  strong  and  acid  brine  in- 
jures the  flavor  and  texture  which 
make  the  fresh  product  attractive. 

PROCESS  FOR  MAKING  MALTOSE  SUGAR 

A  new  process  for  making  crystal- 
line maltose  sugar  from  cornstarch 
or  from  corn  hominy  or  other  starch 
materials  was  completed.  That  it  is 
possible  to  make  crystalline  maltose 
sugar  from  cornstarch  has  been 
known  to  chemists  for  many  years, 
but  control  of  the  process  has  been 
lacking,  and  it  has  not  been  possible 
heretofore  to  produce  crystalline  mal- 
tose sugar  from  starch  economically. 
The  new  method  enables  the  chemist 
to  control  the  process  so  that  it  pro- 
ceeds with  regularity  and  certainty. 
The  process  is  simple  and  involves  no 
unusual  equipment.  The  final  cost 
will  be  lower  than  the  cost  of  making 
cane  sugar. 

While  the  process  for  making  mal- 
tose sugar  is  simple,  it  will  not  be 
practicable  for  the  farmer  to  make  the 
product  for  family  use  from  his  own 
corn,  as  the  method  requires  technical 
control  similar  to  that  necessary  in 
making  sugar  from  beets  or  cane.  The 
new  product  is  obtained  in  the  form 
of  fondantlike  masses  and  not  in  a 
granulated  form  like  granulated  cane 
or  beet  sugar.  It  can  be  melted  and 
cast  in  molds  like  fondant  made  from 
cane  or  beet  sugar.  It  may  be  used 
in  the  candy  industry  in  producing 
chocolate-cream  centers  and  other 
cream  confections. 

The  process  consists  essentially  of 
mashing  either  cornstarch  or  corn 
hominy  with  malt,  which  liquefies  the 
product  and  in  the  course  of  from  7 
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to  10  clays  completely  converts  the 
starch  into  maltose  sugar.  Afer  de- 
colorizing with  carbon  and  evaporat- 
ing to  a  given  density,  the  sirup  is 
allowed  to  cool.  It  is  then  inoculated 
with  a  little  crystalline  maltose  and 
allowed  to  stand  from  one  to  several 
days  at  mom  temperature,  when  it 
sets  into  the  solid  crystalline  fondant, 
the  crystals  being  so  fine  that  they 
can  be  distinguished  only  under  a 
high-power  microscope. 

As  this  new  advance  in  producing 
crystalline  masses  of  maltose  sugar 
from  corn  has  yet  to  be  industrialized, 
it  is  too  early  to  realize  its  bearing 
on  the  utilization  of  corn.  The  in- 
vestigational work  is  not  entirely 
complete,  but  it  has  proceeded  far 
enough  to  show  that  it  is  practicable 
to  make  an  excellent  grade  of  cry- 
stalline maltose  sugar  from  corn- 
starch or  hominy. 

TANNING    AND    LEATHER  INVESTIGA- 
TIONS 

Chestnut  wood  furnishes  approxi- 
mately 75  per  cent  of  our  domestic 
supply  of  vegetable  tanning  materials. 
Because  of  the  rapid  destruction  of 
the  chestnut  tree  by  the  blight,  the 
leather  industry  will  soon  require 
new  sources  of  tannin,  for  which  rea- 
son it  is  considering  the  introduction 
and  propagation  in  this  country  of 
foreign  tannin-bearing  trees  and 
plants.  In  this  connection  informa- 
tion has  been  collected  on  wattles, 
some  of  which  in  South  Africa  and 
Australia  produce  an  excellent  tan- 
bark.  In  cooperation  with  the  blight 
investigations  of  the  department,  ex- 
amination and  analysis  have  been 
made  of  wood  and  bark  from  chest- 
nut trees  showing  different  degrees 
of  blight  resistance. 

Possible  sources  of  tannin  among 
our  domestic  materials  are  being  in- 
vestigated. During  the  past  year 
a  number  of  domestic  materials  have 
been  analyzed  for  tannin.  Eucalyptus 
bark  and  certain  redwood  samples 
were  found  to  contain  from  5  to  8  per 
cent  tannin.  One  sample  of  screened 
crystals  from  redwood  cones  showed 
70  per  cent  tannin,  and  an  unscreened 
sample  showed  55  per  cent.  These 
results  confirm  the  results  of  a  pre- 
vious analysis  of  a  powder  from 
sequoia  cones  which  showed  73  per 
cent  tannin.  The  tannin  seems  to  be 
almost  entirely  of  the  catechol  class, 
and  is  accompanied  by  much  objec- 
tionable red  coloring  matter.  It  is 
believed  that  large  quantities  of  the 
cones  will  be  available  in  a  few  years 


if  reforestation  programs  are  carried 
out. 

Investigations  were  continued  on 
the  properties  and  uses  of  leather  and 
leather  substitutes,  and  of  leather 
dressing,  finish :ng,  and  treating  ma- 
terials, in  order  to  assist  in  develop- 
ing methods  and  materials  for  pro- 
ducing longer  wearing  leathers  and 
leathers  better  suited  for  specific  pur- 
poses. The  results  of  an  elaborate 
wear  experiment  conducted  with  sol- 
d  ers'  shoes  have  been  published  as 
Department  Bulletin  1168,  "  Wearing 
Qualities  of  Shoe  Leathers."  The  first 
edition  was  soon  exhausted  and  a  re- 
vised edition  issued.  The  bulletin  has 
been  reprinted  in  two  American  trade 
journals  and  in  one  English  journal. 

A  third  reprint  of  Farmers'  Bulle- 
tin 1183,  "  The  Care  of  Leather,"  was 
necessary  during  the  year.  About 
110,000  copies  had  already  been  issued. 
This  bulletin  gives  practical  directions 
for  the  treatment  of  boots",  shoes,  har- 
ness, belts,  and  other  articles  made  of 
leather  in  order  to  prolong  their  life. 

Additional  analyses  have  been  made 
of  old  deteriorated  leather  bindings 
in  a  study  of  the  causes  of  deteriora- 
tion of  leather.  The  significant  re- 
sults will  be  published.  S  nee  light 
is  believed  to  be  one  of  the  causes 
of  deterioration  of  leather,  an  experi- 
ment on  about  600  pieces  of  leather 
from  goatskin,  sheepskin,  and  cow- 
hide exposed  to  different  light  effects 
has  been  started.  The  results  of  this 
exper  ment  will  be  of  scientific  inter- 
est and  of  practical  vaiue. 

During  the  year  work  was  done  on 
the  development,  of  a  ro;?ch-resistant 
book  cloth,  including  experiments  with 
approximately  100  chemicals  and 
mixtures.  Promising  results,  which 
are  being  further  developed,  have  been 
obtained. 

A  treatment  for  the  production  of 
waterproof  fiber  counters  has  been' de- 
veloped and  is  now  being  tried  out  in 
actual  service  by  a  large  shoe  manu- 
facturer. 

The  methods  of  analysis  of  tanning 
materials  and  of  leather  have  been 
thoroughly  rev'sed.  An  improved 
method  for  the  determination  of  sugar 
in  leather  has  been  developed,  pub- 
lished, and  recommended  for  adoption 
by  the  American  Leather  Chemists' 
Association.  A  procedure  whereby 
moisture  in  leather  can  be  determined 
with  much  greater  accuracy  than  by 
the  methods  now  in  use  has  been  de- 
veloped and  is  being  subjected  to  fur- 
ther and  more  rigid  trial.  Coopera- 
tive work  with  the  American  Leather 
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Chemists  Association  lias  been  done 
on  the  development  of  methods  for 
the  analysis  of  chrome  leather,  on 
the  effect  of  hydrogen-ion  concentra- 
tion upon  the  hide-powder  method  of 
determining  tannin,  and  on  compara- 
tive tannin  analyses.  Work  was  done 
on  the  determination  of  water  sol- 
ubles in  leather,  on  the  Wiison-Kem 
method  of  determining  tannin,  on  the 
age  effect  of  chrome-alum  solutions 
used  in  the  hide-powder  method,  and 
on  modifications  of  the  time,  concen- 
tration, and  quantity  of  hide  powder 
as  affecting  the  hide-powder  method 
for  determining  tannin. 

Farmers'  Bulletin  1334,  "  Home 
Tanning  of  Leather  and  Small  Fur 
Skins."  was  reprinted  during  the 
year,  the  first  edition  of  30,000  copies 
having  been  soon  exhausted. 

WATERPROOFING,  MILDEWPROOFING, 
AND  F1REPROOFING  FARM  FABRICS 

Tobacco  shade  cloth,  varying  in  cost 
from  8200  to  .$350  per  acre,  is  a  large 
item  in  the  cost  of  growing  wrapper- 
leaf  tobacco.  From  10,000  to  12.000 
acres  of  tobacco  are  grown  under  shade 
cloth.  In  the  Connecticut  Valley, 
where  most  of  this  material  is  used, 
it  must  be  purchased  every  year,  be- 
cause after  one  season's  use  it  is  so 
weak  that  it  will  not  resist  the  strain 
of  windstorms,  which  are  frequent 
during  the  growing  season.  While 
some  cloth  is  used  a  second  season  for 
the  sides  of  the  tents  and  some  is  sold 
for  a  second  season's  use  over  slats  in 
Florida,  the  net  cost  of  annual  re- 
placement is  high.  Mildew  is  not 
troublesome  in  the  Connecticut  Valley, 
and  it  is  generally  agreed  that  the  de- 
terioration of  tobacco  shade  cloth 
there  does  not  result  from  this  cause. 
From  the  results  of  our  previous  work 
in  connection  with  waterproofing,  it  is 
believed  that  the  deterioration  is  due 
almost  entirely  to  the  injurious  effect 
of  sunlight. 

In  order  to  develop  a  treatment 
which  would  make  tobacco  shade  cloth 
serviceable  for  two  and  possibly  three 
seasons  instead  of  one.  experimental 
treatments  were  applied  last  year  to 
four  250-square-yard  pieces  of  tobacco 
shade  cloth  for  service  tests  in  Con- 
necticut, and  to  about  thirty  2-square- 
yard  pieces  for  exposure  tests  near 
Washington.  Since  most  of  these 
treatments  color  the  fabric,  the  effect 
of  the  various  colors  upon  the  growth 
of  the  tobacco  must  also  be  taken  into 
consideration  in  deciding  upon  a  suit- 
able treatment.  After  the  first  sea- 
son's exposure,  three  of  the  large 
pieces  and  several  of  the  small  pieces 
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subjected  to  experimental  treatment 
were  decidedly  stronger  than  untreat- 
ed cloth  similarly  exposed.  There  was 
no  noticeable  effect  upon  the  growth 
of  the  tobacco  from  the  use  of  colored 
cloth  in  these  small-scale  experiments. 
All  but  the  least  effective  of  the 
treated  samples  are  being  exposed  for 
a  second  season. 

There  is  great  need  for  a  practical 
fireproofing    treatment    for  tobacco 
shade  cloth  and  for  other  fabrics  used 
out  of  doors  for  agricultural  purposes, 
not  only  to  preserve  the  fabrics,  but 
also  to  reduce  losses  from  fire  to  crops, 
supplies,  machinery,  and  livestock. 
A  survey  has  been  made  of  all  fire- 
j  proofiing  processes  and  a  search  has 
j  been  made  for  a  process  that  would  be 
|  applicable   to   outside  farm  fabrics. 
I  Several  satisfactory  processes  are  now 
j  available  for  fabrics  not  exposed  to 
I  wetting  and  one  process  resists  wet- 
'  ting,  but.  because  of  its  high  cost,  it 
is  limited  to  clothing  or  other  high- 
1  priced  and  light-weight  fabrics.  No 
|  treatment  suitable  for  tobacco  shade 
cloth  or  canvas  for  outside  use  has  yet. 
!  been  found.    The  search  for  a  suitable 
I  fireproofing    treatment    for  outside 
!  farm  fabrics  is  being  continued. 

FRUIT  AND  VEGETABLE  WRAPPERS 

The  use  of  paper  to  protect  fruits 
and  vegetables  from  the  time  they 
!  leave  the  producers'  hands  until  they 
I  reach  the  consumer  is  increasing  at  a 
|  rapid  rate.  Suitable  paper  wrappers 
afford  not  only  an  effective  means  for 
advertising  but  several  other  distinct 
advantages.  They  retard  evaporation 
of  moisture  and  thus  tend  to  keep 
fruits  and  vegetables  in  a  fresh  con- 
dition :  they  reduce  the  damage  in 
shipment  from  rubbing  or  jarring ; 
they  form  a  barrier  to  outside  bacte- 
rial and  mold  infections  that  cause 
decay ;  they  retard  final  ripening  until 
removed  by  the  retailer ;  they  keep  out 
dust  and  dirt ;  and  they  tend  to 
equalize  the  temperature,  protecting 
from  frost  when  the  temperature  is 
near  freezing.  It  can  not  bi  expeetod. 
that  all  these  effects  in  the  highest  de- 
gree can  be  obtained  with  one  kind  of 
paper,  nor  can  it  be  expected  that 
one  kind  of  paper  will  prove  suitable 
for  all  kinds  of  fruits  and  vegetables. 

Fruit  growers'  associations  and  in- 
dividual growers  and  packers  have 
appealed  to  the  bureau  for  instruc- 
tions in  specifying  paper  for  certain 
kinds  of  wrappers  and  in  distinguish- 
ing between  paper  which  would  prob- 
ably prove  satisfactory  and  that  which 
would  probably  prove  unsatisfactory. 
The  results  of  careful  study  of  the  com- 
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position  raid  physical  properties  of  pa- 
per wrappers  collected  from  manufac- 
turers and  from  fruit  and  vegetable 
dealers,  packers,  and  shippers  clearly 
indicate  that  satisfactory  and  unsatis- 
factory papers  for  wrapping  fruits  and 
vegetables  may  be  distinguished  by 
physical  tests.  Tentative  specifica- 
tions sent  to  makers  and  users  of  the 
papers  for  criticism,  when  in  final 
form,  will  be  printed. 

BLUEPRINT  AND  BROWN-PRINT  PAPERS 

The  Government,  as  well  as  many 
commercial  concerns,  uses  blue  and 
brown-print  paper  in  large  quanti- 
ties. Coated,  undeveloped  brown-print 
paper  deteriorates  rapidly  and  when 
ior  used  promptly  soon  becomes 
unfit  for  use.  In  the  hope  of  suggest- 
ing a  remedy  for  this  and  of  obtain- 
ing definite  information  on  the  dura- 
bility of  sensitized  paper,  an  investi- 
gation was  undertaken  on  the  effect 
of  the  common  commercial  blue  and 
brown-print  sensitizing  materials  on 
the  physical  properties  of  the  paper 
to  which  they  are  applied.  It  was 
found  that  when  coated  brown-print 
paper  was  kept  for  only  two  weeks 
before  being  developed  and  washed,  its 
folding  endurance  was  reduced  about 
75  per  cent  in  comparison  with  that 
of  the  same  paper  uncoated.  Paper 
coated  with  blueprint  sensitizing  ma- 
terials generally  used  in  this  country, 
however,  was  kept  four  months  with- 
out any  deterioration  in  its  strength. 
The  results  of  the  part  of  the  inves- 
tigate already  completed  were  pub- 
lished in  the  April  24,  1924,  issue  of 
the  Paper  Trade  Journal. 

METHODS  OF  ANALYSIS 

The  results  of  chemical  analyses  of 
agricultural  products  as  made  by 
chemists  in  State  experiment  stations 
and  colleges,  in  industrial  work,  and 
in  the  bureaus  of  the  U.  S.  Depart- 
ment of  Agriculture,  are  comparable 
only  when  uniform,  standardized,  ac- 
curate  methods  of  analysis  are  used. 
The  development  of  new  methods  of 
analysis  or  the  improvement  of  exist- 
ing methods  is  the  constant  aim  of 
chemists  working  in  the  held  of  agri- 
cultural chemistry.  The  Bureau  of 
Chemistry  has  for  many  years  taken 
a  Leading  part  in  this  work,  recog- 
nizing that  progress  in  agricultural 
science  can  be  made  only  as  methods 
of  chemical  analysis  are  developed 
and  standardized.  This  work  is  done 
in  cooperation  with  the  Association  of 
Official  Agricultural  Chemists,  and  the 
methods  developed  are  published  from 
time  to  time  by  that  association. 


References  to  some  of  the  specific 
methods  developed  during  the  year 
are  made  in  different  parts  of  this 
report  under  the  subject  headings  to 
which  they  relate.  Substantial  prog- 
ress was  made  during  the  year  in  this 
most  important  field  of  agricultural 
chemistry. 

ANALYTICAL    WORK    FOR  OTHER 
BUREAUS 

The  Bureau  of  Chemistry  is  called 
upon  to  make  analyses  and  chemical 
investigations  for  other  bureaus  in  the 
Department  of  Agriculture  which  are 
not  equipped  to  do  chemical  work  or 
to  handle  specific  problems  of  a  chemi- 
cal nature  which  arise  in  their  work. 
This  analytical  work  covers  a  wide 
range  of  products.  During  the  year 
analyses  wTere  made  and  reports  pre- 
pared for  the  Bureaus  of  Plant  In- 
dustry, Entomology,  Biological  Sur- 
vey, Agricultural  Economics,  Public 
Roads,  Soils,  and  Animal  Industry, 
the  Insecticide  and  Fungicide  Board, 
the  Forest  Service,  and  other  offices  of 
the  department.  Practically  all  the 
chemical  work  on  insecticides  required 
by  the  Bureau  of  Entomology  is  done 
by  this  bureau. 

SIRUP  AND  SUGAR  INVESTIGATIONS 

Cooperation  with  cane-sirup  pro- 
ducers was  continued,  and  ass 'stance 
was  rendered  in  the  further  extension 
and  use  of  the  invertase  process  for 
preventing  crystallization.  Advice  was 
also  given  on  other  phases  of  cane- 
sirup  production.  Descriptions  of  the 
procedures  for  improving  cane-sirup 
manufacture  developed  by  this  bureau 
have  been  embodied  in  a  bulletin, 
which  also  gives  up-to-date  informa- 
tion on  precautions  to  be  observed  in 
the  manufacture  of  cane  sirup,  a  de- 
scription of  the  types  of  equipment 
employed,  and  the  design  and  layout 
of  cane-sirup  plants  of  various  types 
and  sizes. 

As  a  by-product  of  the  original  ap- 
plication of  invertase  to  cane-sirup 
manufacture  for  the  purpose  of  pre- 
venting crystallization,  further  valu- 
able applications  of  invertase  have 
been  made  to  sorghum  sirup,  maple 
sirup,  maple  cream,  maple  sugar,  and 
golden  sirup.  The  use  of  invertase  in 
connection  with  sorghum-sirup  manu- 
facture bas  been  found  of  value  in 
practice  for  the  purpose  of  preven ting- 
crystal  lization,  which  occurs  to  a 
marked  degree,  although  not  so  fre- 
quently as  with  cane  s'rup.  In  the 
|  manufacture  of  golden  sirup,  the  use 
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of  invertase  permits  the  production  of 
this  sirup  direct  from  an  intermediate 
refinery  sirup,  thereby  greatly  simplify- 
ing the  process  and  obviating  the  neces- 
sity of  using  a  granulated  sugar  to 
produce  the  invert  sugar  sirup  required 
for  mixing  with  refiners'  sirup.  By 
usiug  invertase.  maple  sirup  of  higher 
density  may  be  made  without  under- 
going crystallization,  and  the  tend- 
ency to  crystallize  at  lower  tempera- 
tures is  likewise  diminished.  Maple 
sugar  of  finer  texture  may  be  produced 
with  less  tendency  to  undergo  "  spot- 
ting.1' The  application  of  invertase  to 
the  manufacture  of  maple  cream  re- 
sults in  a  product  of  greatly  improved 
consistency,  with  increased  resistance 
to  fermentation  and  from  which  sirup 
does  not  separate  on  standing,  thus 
solving  difficult  es  heretofore  existing. 

The  investigation  on  the  determina- 
tion of  sugar  losses  by  inversion  in 
various  methods  of  manufacture  of 
cane  sugar,  described  in  a  previous 
report,  has  been  almost  completed. 
Important  data  have  been  obtained 
which  serve  to  outline  more  definitely 
the  conditions  under  which  such 
losses  may  be  avoided,  thereby  estab- 
lishing the  most  correct  conditions  for 
operation  of  processes  now  in  use. 

Valuable  information  has  been  ob- 
tained as  a  result  of  the  investigation 
of  the  refining  value  of  raw  sugar  and 
the  conditions  which  determine  its 
suitability  for  the  refining  process. 
This  investigation  has  included  a 
study  of  the  factors  determining  the 
filtrability  of  raw-sugar  melts. 

As  indicated  in  the  last  report,  the 
quantity,  character,  and  behavior  of 
the  colloidal  material  present  in  cane 
and  beet  juices  is  of  foremost  impor- 
tance in  the  consideration  of  processes 
for  clarifying  these  juices  in  order  to 
permit  the  crystallization  of  sugar  of 
suitable  quality  and  satisfactory  yield 
therefrom.  Fundamental  information, 
scientifically  determined,  has  every  in- 
dication of  being  of  great  constructive 
and  practical  value.  As  a  result  of 
methods  specially  devised  for  this  in- 
vestigation, a  quant  tative  separation 
of  colloids  within  certain  limits  of  de- 
gree of  dispersion  has  been  made  pos- 
sible, thereby  permitting  more  accu- 
rate comparison  of  the  efficiency  of 
var'ous  clarification  processes.  Col- 
loids thus  separated  from  various 
typical  sugar-factory  liquors  have  been 
subjected  to  different  types  of  exami- 
nation, including  a  determination  of 
their  effect  in  producing  viscos'.ty. 
Separation  of  colloids  from  various 
grades  of  commercial  sugar  has  been  i 
made,  and  the  presence  of  this  col-  I 


loidal  material  has  been  found  to  have 
an  important  influence  in  determining 
the  appearance  of  the  sugar. 

The  improved  analytical  method  for 
the  determination  of  sucrose  and  raf- 
finose  in  beet  products,  mentioned  in 
the  last  report  in  connection  with  fac- 
tory control  of  sugar  recovery,  was 
further  tested  in  actual  practice  at 
two  western  beet-sugar  factories  dur- 
ing the  season  of  1923.  The  results 
obtained  confirmed  the  value  of  the 
method  for  more  accurate  determina- 
tion of  sugar  losses  in  the  factory. 

The  factors  which  determine  the 
recovery  of  sugar  from  cane  and  beets 
converge  in  two  general  effects — trie 
influence  on  viscosity  of  sugar  linuors 
and  the  influence  on  solubility  of  su- 
crose. For  this  reason  a  careful  in- 
vestigation is  being  conducted  to  de- 
termine the  influence  of  various  un- 
eliminated  constituents  and  groups  of 
constituents  of  cane  and  beet  juice 
upon  the  viscosity  of  factory  liquors 
and  solubility  of  sucrose  therein. 
Valuable  data  which  permit  applica- 
tion in  a  practical  manner  toward  re- 
duction of  sugar  losses  have  been  ob- 
tained. 

Work  on  more  profitable  means  of 
utilizing  final  or  blackstrap  cane  mo- 
lasses has  been  continued  and,  while 
it  is  not  yet  completed,  important 
progress  has  been  made. 

In  the  course  of  the  investigations 
here  outlined  it  has  been  necessary  to 
develop  special  methods  and  apparatus 
not  heretofore  available. 

INSECTICIDE  AND  FUNGICIDE  INVESTI- 
GATIONS 

To  find  combinations  of  chemicals 
which  can  be  obtained  or  made 
cheaply  and  at  the  same  time  are  ef- 
fective in  destroying  or  driving  away 
the  insect  pests  that  annually  destroy 
or  cause  deterioration  of  millions  of 
dollars'  worth  of  fruits,  vegetables, 
grains,  cotton,  and  other  farm  crops 
is  one  of  the  major  projects  of  the 
Bureau  of  Chemistry.  Some  chemi- 
cals which  are  effective  as  insecticides 
are  injurious  to  the  foliage  of  the 
plants  or  trees  to  which  they  are  ap- 
plied. Therefore  an  investigation  was 
conducted  to  determine  why  lead  arse- 
nate causes  foliage  injury,  what  ef- 
fect the  impurities  in  lead  arsenate 
have  on  foliage,  and  what  action  dis- 
tilled water  and  natural  water  con- 
taining various  salts  have  on  lead  ar- 
senate. The  foliage-burning  proper- 
ties of  calcium  arsenate,  which  is  used 
extensively  to  check  the  boll  weevil, 
i  are  being  studied. 
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Progress  was  made  in  determining 
the  composition  of  the  salts  exuded 
by  the  leaves  of  the  cotton  plant  and 
in  recognizing  the  great  influence  of 
these  salts,  when  dissolved  in  the  clew, 
on  the  action  and  effect  of  calcium 
arsenate  and  other  insecticides  on 
plants.  A  paper  giving  some  of  the 
preliminary  results  of  this  work  was 
published  in  the  Journal  of  Agricul- 
tural Research,  volume  26,  page  191, 
October  27, 1923.  A  method  developed 
for  the  determination  of  free  lime  in 
calcium  arsenate  is  timesaving  and 
of  great  assistance  in  examining  com- 
mercial preparations  of  this  material. 
By  its  use  the  presence  of  basic  cal- 
cium arsenates  in  commercial  calcium 
arsenates  has  been  demonstrated. 
Experiments  in  the  use  of  colloidal 
arsenicals  have  shown  that  colloids 
such  as  gelatin,  when  added  to  sprays 
containing  white  arsenic,  have  a  pro- 
tective effect  against  leaf  injury. 

The  results  of  the  work  to  find  a 
satisfactory  substitute  for  carbon 
disulphide  for  grain  fumigation  have 
been  very  encouraging.  Carbon  di- 
sulphide is  not  satisfactory  because  of 
the  high  fire  risk  involved  in  its  use. 
It  is  believed  that  a  satisfactory  sub- 
stitute for  carbon  disulphide  for  the 
fumigation  of  insect-infested  grains 
has  been  developed  in  the  form  of  a 
mixture  of  2  parts  of  ethyl  acetate 
and  3  parts  of  carbon  tetrachloride. 
Of  more  than  250  preparations  tested 
in  this  work,  the  mixture  of  ethyl 
acetate  and  carbon  tetrachloride  is 
the  most  satisfactory.  It  is  effective 
against  the  usual  insects  infesting 
stored  grains,  is  noninliammable,  if 
reasonably  pure  leaves  no  odor  or 
taste  in  the  fumigated  grain  or  prod- 
ucts made  from  the  grain,  is  readily 
obtainable  at  a  price  that  is  not  pro- 
hibitive, is  not  poisonous  to  man,  and 
can  be  readily  applied.  Department 
Bulletin  No.  1813  will  give  the  details 
of  this  work. 

Because  practically  all  nicotine-soap 
preparations  that  have  been  placed  on 
the  market  in  the  past  lose  their 
nicotine  rapidly  on  standing,  such 
products  have  practically  disappeared 
from  the  market.  The  Bureau  of 
Chemistry  has  shown  how  stable  com- 
mercial nicotine  soaps  may  be  pre- 
pared, and  the  use  of  these  effective 
insecticides  may  now  be  continued. 

An  investigation  of  the  oxidation  of 
white  arsenic  showed  that  the  in- 
activity of  many  commercial  lots  when 
treated  with  nitric  acid  is  due  to  the 
presence  of  traces  of  mercury.  This 
information  enables  manufacturers  of 
arsenic  acid  to  improve  their  process 


by  eliminating  lots  that  contain  mer- 
cury. 

The  results  of  work  on  the  loss  of 
nicotine  from  nicotine  dusts  during 
storage,  showing  how  nicotine  dusts 
can  be  prepared  and  packed  so  as  to 
retain  their  nicotine  strength,  will 
be  published  in  Department  Bulletin 
No.  1312. 

Pure  oil  of  larkspur  seed  was  iso- 
lated, and  its  properties  were  deter- 
mined. A  preliminary  entomological 
test  indicates  that  this  oil  is  poison- 
ous to  insects  like  the  red  spider. 
Tests  of  its  effectiveness  on  other  in- 
sects will  be  made.  The  effectiveness 
as  insecticides  of  three  alkaloids 
which  were  isolated  will  be  tested. 
The  object  of  this  work  is  to  deter- 
mine whether  the  oil  and  the  alkaloids 
are  effective  insect  killers  and  to  find 
a  way  to  make  synthetically  the  most 
active  ingredient  or  ingredients. 

In  a  study  of  pyridine  derivatives 
for  the  purpose  of  preparing  chemical 
compounds  toxic  to  insects,  when  used 
as  an  ingredient  of  sprays  and  dusts, 
it  was  found  that  one  of  the  deriva- 
tives resembles  nicotine  in  its  physi- 
cal and  chemical  properties.  As  a 
contact  insecticide  on  different  species 
of  aphids  it  acted  like  nicotine.  Ef- 
forts are  being  made  to  perfect  the 
reactions  so  as  to  produce  the  new 
mixtures  on  a  commercial  basis. 

Progress  was  made  on  the  problem 
of  producing  a  synthetic  insecticide 
similar  to  that  contained  in  pyrethrum 
(ordinary  insect  powder),  of  which 
2,973,8(53  pounds  was  imported  in  1923 
at  a  cost  of  .$1,397,910.  The  constitu- 
tion of  the  toxic  principle  in  pyreth- 
rum has  been  solved  by  other  inves- 
tigators. The  way  is  now  open  to  a 
study  of  the  constitution  of  the  sub- 
stance with  a  view  to  its  possible 
synthesis  and  the  synthesis  of  com- 
pounds having  the  insecticidal  prop- 
erties of  pyrethrum.  Compounds  sim- 
ilar to  the  toxic  constituents  will  be 
prepared  in  order  to  find  simpler 
bodies  containing  the  essential  groups. 

Work  was  done  in  cooperation  with 
the  Bureau  of  Entomology  to  obtain 
satisfactory  attractants  and  repel- 
lents for  flies  which  infest  animals, 
and  insect  cides  for  Hies  during  the 
various  stages  of  their  development. 
Experiments  have  been  carried  on. 
mainly  with  goats  and  cattle  on  the 
ranges,  to  discover  a  substance  that 
can  be  applied  to  wounds  that  will 
repel  fiies  and  other  insects  and  aid 
in  the  healing  of  wounds.  This  work 
has  shown  that  small  quantities  of 
chloropicrin  in  mineral  oil,  or  in  pine- 
tar  oil,  are  very  effective  in  repelling 
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Hies  and  that  wounds  treated  with  ! 
the  mixture  appear  to  heal  rapidly. 
The  mixture  does  not  irritate  or  in- 
jure the  animal  in  any  way.  The  dis- 
covery of  the  action  of  this  mixture 
gives  promise  of  being  of  great  value 
in  the  treatment  of  barhed-wire  cuts 
and  other  injuries  to  stock  on  the 
ranges  in  protecting  such  wounds 
against  infection,  which  in  past  years 
has  caused  the  loss  of  thousands  of 
dollars  worth  of  animals  annually. 

A  study  of  the  absorption  of  hydro- 
cyanic acid  by  meats,  dried  fruits, 
and  confectioners'  materials,  fumi- 
gated  with  this  gas,  has  been  made 
and  the  results  obtained  are  being 
published  as  Department  Bulletin 
1807.  "Absorption  and  Retention  of 
Hydrocyanic  Acid  by  Fumigated  Food 
Products,  Part  II." 

PREVENTING  PLANT  DUST  EXPLOSIONS 
AND  FIRES 

The  heavy  losses  of  life  and  prop- 
erty that  sometimes  result  from  dust 
explosions  in  threshers,  grain  eleva- 
tors, flour  mills,  and  starch  mills,  and 
in  other  industries  where  dusts  accu- 
mulate, have  been  studied  by  special- 
ists of  this  bureau  with  the  object 
of  ascertaining  the  exact  causes  of 
such  explosions  and  of  developing  ef- 
fective methods  of  prevention.  Ten 
explosions  were  investigated  during 
the  year.  The  most  recent  one,  an 
explosion  in  a  grain  elevator  in  Mil- 
waukee, caused  a  property  loss  of 
8600,000.  Another,  in  a  starch  fac- 
tory in  Pekin,  111.,  resulted  in  the 
death  of  42  men,  injury  to  22  others, 
and  a  property  loss  of  $525,000.  More 
than  21,000  establishments  manufac- 
turing products  with  an  annual  value 
of  over  $6,000,000,000  in  the  United 
states  are  subject  to  dust-explosion 
hazards. 

As  previously  reported,  effective 
methods  have  been  developed  for  pre- 
venting dust  explosions  in  threshers. 
A  few  seasons  ago  it  was  not  uncom- 
mon for  as  many  as  300  threshers  to 
be  blown  up  in  one  year  in  Oregon  and 
Washington,  and  insurance  rates  on 
threshers  in  some  parts  of  the  coun- 
try became  prohibitive.  As  a  result 
of  the  more  extended  use  of  the 
methods  and  appliances  developed  by 
the  Bureau  of  Chemistry,  the  hazard 
of  dust  explosions  has  been  reduced 
to  the  minimum,  and  insurance  rates 
have  been  greatly  reduced  on  threshers 
equipped  with  the  appliances  made 
in  accordance  with  specifications 
drawn  up  in  this  bureau.  As  a  re- 
sult of  conferences  with  the  Wash- 
ington  State   Surveying   and  Rating 


!  Bureau  and  the  State  fire  marshal  of 
I  Washington,  additional  recognition 
has  been  given  to  the  dust-collecting 
fans  designed  by  the  Bureau  of  Chem- 
istry for  dust-explosion  control  in 
threshing  machines.  Arrangements  for 
the  manufacture  of  fans  and  fire  ex- 
tinguishers in  Seattle  afford  a  local 
service  of  fan  production  and  will 
encourage  the  use  of  the  fans  and 
make  it  possible  for  threshermen  to 
secure  this  equipment  more  promptly 
than  heretofore. 
During  the  year  studies  were  made 
|  of  dust-collecting  systems  and  pneu- 
matic cleaning  systems  in  grain  eleva- 
tors as  a  means  of  reducing  the  dust- 
explosion  hazard.  The  bureau  ob- 
tained enough  data  from  dust-collect- 
ing systems  in  Chicago,  New  York, 
Philadelphia,  Baltimore,  New  Orleans, 
St.  Paul,  Dulutln  Superior,  Min- 
neapolis, and  Buffalo  to  be  able  to 
design  dust-collecting  systems  of  prac- 
tical value  for  explosion  control  in 
grain  elevators.  This  work  was  done 
in  cooperation  with  the  National  Fire 
Protection  Association.  Underwriters' 
Laboratories,  and  the  Terminal  Eleva- 
tor Grain  Merchants  Association.  A 
special  nozzle  suitable  for  use  in 
pneumatic  cleaning  systems  was  de- 
signed and  patented,  and  arrange- 
ments have  been  made  for  installing 
it  in  the  pneumatic  cleaning  system  of 
a  new  elevator  being  erected  in  Balti- 
more. 

Special  studies  relating  to  the  type 
and  operation  of  industrial  drying 
machinery  and  similar  devices  used 
in  handling  dusty  products  were  con- 
ducted. Conferences  pertaining  to 
control  measures  for  the  prevention  of 
dust  fires  and  explosions  in  grain- 
handling  plants  were  held  with  in- 
dustrial operating  companies  and  ma- 
chinery manufacturers.  Explosions 
following  dust  fires  in  such  plants 
have  caused  great  loss  of  property, 
and  special  efforts  are  being  made  to 
assist  the  manufacturers  of  drier 
equipment  in  the  control  of  this 
hazard.  This  w^ork  is  being  conducted 
in  cooperation  with  a  number  of  in- 
dustrial companies,  manufacturers  of 
mechanical  equipment,  and  State 
safety  commissions. 

Investigations  relating  to  the  appli-~ 
cation  of  inert  gas  for  the  prevention 
of  explosions  in  grinding  machinery 
have  shown  that  the  reduction  of  the 
oxygen  content  of  the  atmosphere  will 
prevent  flame  propagation  in  explosive 
dust  clouds.  As  a  result  of  this  work, 
successful  operating  units  have  been 
installed  at  two  large  hard-rubber 
plants.    The  installation  of  a  similar 
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unit,  for  use  in  grinding  oat  hulls,  is 
the  first  adaptation  of  inert  gas  to  the 
grain  industry.    The  successful  appli- 
cation of  inert  gas  in  grain  handling  j 
will  be  of  great  value  in  reducing  ; 
losses  from  dust  explosions  and  fires,  j 

Progress  was  made  in  the  laboratory 
investigations  in  determining  the  effect 
of  lowered  oxygen  content  of  air  on 
the  explosibility  of  dust  in  suspen-  j 
sion,  and  a  preliminary  report  was 
published.  The  experimental  work  on 
the  effect  of  humidity  on  the  explosi- 
bility of  flammable  dusts  in  the  air 
was  completed,  and  a  report  was  pre-  • 
pared  for  publication.  The  positive, 
if  not  striking,  results  obtained  should  I 
eliminate  uncertainty  as  to  the  effect 
of  gaseous  water  vapor  on  the  explo- 
sibility of  dust.  The  experimental 
work  on  the  effect  of  humidity  on  the 
dissipation  of  static  electricity  indi-  i 
cates  that  about  40  per  cent  relative 
humidity  at  23°  C.  is  approximately 
the  minimum  humidification  required 
to  prevent  the  accumulation  of  static 
electrical  charges.  Plans  were  made 
to  study  the  effect  of  prolonged  heat- 
ing on  several  type  dusts.  Investiga-  j 
tions  in  the  field  indicate  that  a  num-  j 
ber  of  explosions  have  been  caused  by  j 
the  ignition  of  dust  much  below  the 
usual  ignition  temperatures,  and  in 
these  cases  it  is  thought  probable  that 
ignition  resulted  from  prolonged  con- 
tact with  a  source  of  heat.  Service 
testing  was  done  through  the  year  to 
determine  the  explosibility  of  repre- 
sentative industrial  dusts  submitted 
by  manufacturing  companies,  State  in- 
dustrial commissions,  and  insurance 
associations. 

In  cooperation  with  the  dust  explo- 
sion hazards  committee  of  the  Na- 
tional Fire  Protection  Association  and 
the  industries  concerned,  regulations 
were  prepared  for  the  prevention  of 
dust  explosions  in  the  following  in- 
dustrial plants:  Sugar-pulverizing  sys- 
tems, pulverized-fuel  plants,  grain  ele- 
vators, flour  and  feed  mills,  cocoa- 
grinding  installations. 

Progress  was  made  in  negotiating 
for  further  reductions  in  insurance 
rates  on  cotton  gins  which  use  the 
methods  and  appliances  developed  in 
the  Bureau  of  Chemistry  for  prevent- 
ing fires. 

IMPROVING    ROSIN    AND  TURPENTINE 
PROCESSES 

As  a  rule  rosin  and  turpentine  are 
produced  in  small  plants  scattered 
throughout  the  pine-growing  sections 
of  the  South.  Because  of  inefficient 
methods  in  many  of  the  plants  the 
yield  is  low  and  the  rosin  and  turpen- 


tine are  too  often  below  a  fair  stand- 
ard of  quality.  The  Bureau  of  Chem- 
istry has  made  a  scientific  study  of 
rosin  and  turpentine  production,  with 
the  result  that  improved  methods  of 
production  have  been  developed. 

During  the  last  year  work  on  dem- 
onstrating methods  for  making  more 
and  better  turpentine  and  rosin  and 
for  reducing  costs  of  operation  was 
pushed  actively.  Turpentine  stills 
were  visited  and  conferences  on  meth- 
ods of  operation  were  held  with  pro- 
ducers. As  a  result  the  industry  has 
been  awakened  to  the  need  for  im- 
provements in  production. 

Demonstrations  were  held  at  many 
plants,  at  which  there  was  a  good  at- 
tendance of  visiting  operators  and 
stiller s  from  nearly  all  the  stills  with- 
in easy  traveling  distance.  At  one 
place  35  visiting  naval-stores  men, 
representing  29  producing  firms,  were 
present.  The  usual  procedure  was 
for  the  regular  stiller  to  run  a  charge 
according  to  his  practice,  under  the 
observation  of  the  demonstrator  and 
the  visiting  operators.  Careful  note 
was  made  of  the  character  of  the 
crude  gum  stilled  and  the  yield  and 
quality  of  the  products.  This  was  fol- 
lowed by  a  similar  charge  run  by  the 
demonstrator  or  by  the  stiller  under 
the  demonstrator's  immediate  direc- 
tion. Improvements  in  procedure  were 
called  to  the  attention  of  the  operators 
and  stillers,  and  the  reasons  and  re- 
sults were  explained.  The  plant  and 
equipment  were  then  carefully  in- 
spected, both  good  and  bad  features 
being  pointed  out,  and  recommenda- 
tions for  improvements  were  made. 
Those  in  attendance  were  supplied 
with  blueprints  showing  the  construc- 
tion and  operation  of  various  kinds  of 
equipment  which  could  be  readily 
made  by  the  operators,  and  which 
would  yield  more  and  better  prod- 
ucts and  save  avoidable  losses. 

Six  special  circulars  on  various 
phases  of  naval-stores  production 
were  prepared  and  distributed  to  all 
naval-si  <  >res  i  >roducers. 

Much  attention  was  given  to  the 
study  of  methods  for  detecting  steam- 
distilled  wood  turpentine  in  gum 
spirits.  The  existing  methods  are  not 
entirely  satisfactory,  and  work  on  this 
problem  will  continue.  Work  was  also 
done  on  the  analysis  of  rosin,  particu- 
larly on  the  determinations  of  the 
"  iodine  number "  and  melting  point. 
In  manufacturing  "  gloss  oil,"  a  low- 
cost  and  extensively  used  varnish, 
consisting  primarily  of  rosin  or  limed 
rosin  dissolved  in  naphtha  or  kero- 
sene, there  is  a  material  clouding  and 
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settling  out  from  some  batches.  This 
behavior,  which  is  characteristic  of 
some  rosins,  greatly  decreases  the 
value  of  the  gloss  oil  and  causes  heavy 
losses  in  its  manufacture.  A  method 
to  predetermine  the  behavior  of  any 
lot  of  rosin  in  this  respect  has  been 
worked  out,  as  has  also  a  procedure 
whereby  the  clouding  and  settling  out 
can  be  prevented. 

The  standards  of  quality  for  the  va- 
rious grades  of  rosin  as  represented  by 
the  permanent  glass  types  have  been 
made  the  official  rosin  standards  of 
the  United  States.  The  naval  stores 
act  requires  that  all  rosin  sold  within 
its  jurisdiction  must  be  graded  in  ac- 
cordance with  these  standards. 

A  statistical  report  showing  stocks 
of  turpentine  and  rosin  held  by  deal- 
ers at  the  main  ports  and  distributing 
centers  of  the  country,  as  of  March  31, 
1923,  was  published.  Statistics  on  the 
stocks  of  turpentine  and  rosin  held  at 
manufacturing  plants  by  the  principal 
consuming  industries,  as  of  the  same 
date,  together  with  the  figures  show- 
ing consumption  during  the  year  1922 
by  the  same  industries  and  stocks  at 
ports  and  distributing  points,  were 
published  in  a  joint  report  by  the  Bu- 
reau of  Chemistry  and  the  Bureau  of 
the  Census. 

Statistics  have  been  collected  on  the 
consumption  of  turpentine  and  rosin 
by  industries  during  the  year  1923, 
together  with  data  on  the  stocks  held 
by  consuming  industries  and  at  ports 
and  distributing  points,  as  of  March 
31,  1924.  which  is  the  close  of  the 
fiscal  year  in  the  naval-stores  trade. 

COLOR  INVESTIGATIONS 

Basic  research  work  to  aid  in  the 
development  of  the  dye  industry  in  the 
United  States  was  continued  during 
the  year.  Previous  reports  have  told 
of  the  development  of  improved  meth- 
ods of  the  manufacture  of  various  dyes 
and  of  intermediates  used  in  the  manu- 
facture of  dyes.  Highly  satisfactory 
dyes  arid  intermediates  are  now  being 
manufactured  commercially  by  meth- 
ods developed  in  this  bureau.  The 
fact  that  in  1923  there  were  produced 
in  the  United  States  over  93,500,000 
pounds  of  coal-tar  dyes,  with  a  value 
of  about  $50,000,000,  as  compared  with 
the  production  of  only  6,620,000 
pounds,  valued  at  about  $2,500,000,  in 
1914,  indicates  the  growth  of  this  in- 
dustry in  the  United  States.  Further- 
more, most  of  the  dyes  manufactured 
in  the  United  States  in  1914  were 
made  from  intermediates  imported 
from  Germany.  The  production  of  in- 
termediates in  the  United  States  in 
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1923  was  about  230,000,000  pounds. 
The  United  States  now  produces  about 
96  per  cent  of  the  dyes  consumed  here. 

During  the  last  year,  special  at- 
tention was  given  to  the  analysis  of 
biological  stains  for  the  purpose  of 
establishing  specifications  for  their 
certification.  These  dyes  are  used  by 
bacteriologists,  health  officers,  and 
physicians  for  identifying  microor- 
ganisms that  produce  disease.  For- 
merly these  stains  could  be  obtained 
only  from  Germany.  While  biological 
stains  are  not  of  great  importance 
commercially,  they  are  of  the  very 
greatest  importance  from  the  point 
of  view  of  public  health,  and  the 
war  showed  that  it  is  essential  for 
this  country  to  be  independent  of  any 
foreign  supply.  The  work  has  re- 
sulted in  the  drawing  up  of  specifica- 
tions for  the  certification  of  hemo- 
toxyiin,  safranin,  basic  fuchsin,  and 
acid  fuchsin,  in  addition  to  methylene 
blue,  which  was  reported  last  year. 
Work  is  now  under  way  for  the  certi- 
fication of  eosin,  gentian  violet,  py- 
ronin,  and  orange  G.  This  work  has 
j  shown  that  some  of  the  American 
stains  are  as  good  as,  or  better  than, 
the  pre-war  imported  stains,  and  has 
led  to  more  exhaustive  researches  on 
the  question  of  staining. 

A  water-soluble  tar,  very  difficult 
to  remove,  is  always  formed  in  the 
preparation  of  sulphonic  acids.  A 
simple,  inexpensive  method  of  render- 
ing this  tar  insoluble,  devised  in  the 
bureau,  promises  to  be  of  general  ap- 
plication. 

Work  started  on  the  production  of 
beta-aminoanthraquinone,  needed  as 
an  intermediate  for  vat  dyes,  has  re- 
sulted in  the  determination  of  suit- 
able conditions  for  its  production. 
Another  new  intermediate,  methyliso- 
propylanthraquinone,  has  been  pre- 
pared from  para-cymene  obtained  as  a 
by-product  from  the  bisulphite  pro- 
cess of  manufacturing  paper  pulp. 
Heretofore,  para-cymene  has  been 
largely  a  waste  by-product. 

A  method  of  determining  the  dis- 
sociation constants  and  hydrogen-ion 
concentration  of  indicators  by  use  of 
the  spectrophotometer  has  been  de- 
vised and  successfully  applied  to  two 
of  the  new  indicators.  The  spectro- 
photometer has  also  been  successfully 
applied  to  the  determination  of  the 
identity  of  closely  related  dyestuffs 
which  formerly  defied  chemical  dif- 
ferentiation. 

One  of  the  most  pressing  needs  of 
the  day  is  the  accurate  determina- 
tion of  physical  constants,  such  as 
freezing  and  boiling  points  and  vapor- 
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pressure  curves.  The  Color  Labora- 
tory, therefore,  has  undertaken  the 
determination  of  these  constants  for 
a  large  number  of  compounds.  The 
determinations  on  four  of  these  have 
been  completed  and  will  be  published 
shortly. 

The  examination  of  commercial 
food  colors  to  see  that  they  were  free 
from  harmful  impurities  was  con- 
tinued. During  the  year,  232,305 
pounds  of  straight  dyes,  26,956  pounds 
of  repacks  of  straight  dyes,  and  286,- 
148  pounds  of  mixtures  were  certified 
by  manufacturers.  Food  colors  were 
certified  by  30  firms,  six  of  which  had 
never  certified  colors  before.  Nine 
batches  of  straight  dyes  and  one  batch 
of  mixture  were  rejected. 

CHEMICAL  WORK  FOR  OTHER  DEPART- 
MENTS 

The  Bureau  of  Chemistry  is  called 
upon  by  the  various  departments  of 
the  Government  for  a  great  volume 
and  variety  of  chemical  work,  ranging 
from  making  a  chemical  analysis  of  a 
food  product  for  the  Army  or  Navy, 
to  see  that  it  complies  with  the  speci- 
fications under  which  purchased  and 
that  it  is  otherwise  suitable  for  food, 
to  giving  expert  advice  on  an  involved 
technical  chemical  problem.  The  spe- 
cialists of  this  bureau  are  being  called 
upon  daily  for  information  and  ad- 
vice on  chemical  problems  by  many 
branches  of  the  Government  service. 

The  requests  for  chemical  analyses 
by  other  departments  have  grown  to 
such  proportions  that  this  work 
threatens  to  encroach  seriously  on  the 
regular  duties  of  the  bureau.  The  ad- 
vantage of  having  this  work  done  in 
a  thoroughly  equipped  central  bureau, 
manned  with  specialists,  rather  than 
in  a  number  of  small  laboratories  in 
widely  scattered  departments,  is  ob- 
vious. The  work  can  be  done  more  ef- 
ficiently and  at  a  smaller  cost  because 
of  the  higher  degree  of  specialization 
possible  where  a  comparatively  large 
staff  of  chemists  is  employed  and  be- 
cause of  the  volume  of  data  already 
available  on  many  of  the  questions 
that  arise.  How  far  this  work  should 
be  permitted  to  retard  the  regular 
work  of  the  bureau  for  which  specific 
appropriations  are  made,  however,  is 
a  .uravc  question.  It  may  be  necessary 
for  the  Bureau  of  Chemistry  to  limit 
the  work  it  does  for  other  depart- 
ments or  to  effect  a  plan  whereby 
some  compensation  may  accrue  from  it. 

At  the  request  of  the  Post  Office 
Department,  this  bureau  investigates 
the  composition  and  medicinal  proper- 


i  ties  of  many  so-called  remedies  and 
!  cures  which  are  advertised  and  sold 
I  through  the  mails,  in  order  to  as- 
sist that  department  in  determining 
whether  they  should  be  classed  as 
fraudulent  under  the  postal  laws. 
Analyses  of  the  products  are  made 
when  necessary,  and  expert  testimony 
is  furnished  at  hearings  and  at  court 
trials.  Some  of  the  misbranded  medi- 
cinal preparations  sold  direct  to  con- 
sumers can  be  reached  more  effec- 
tive] y  under  the  postal  laws  than  un- 
der the  Federal  food  and  drugs  act. 
Fraud  orders  have  been*  issued  deny- 
ing the  use  of  the  mails  to  a  number 
of  concerns  putting  out  worthless  pre- 
•  parations  for  which  false  and  fraud- 
ulent claims  were  made  by  the  pro- 
prietors. 

Examinations  were  made  of  301 
samples  of  blueprint  and  brown-print 

;  papers  and  cloths  from  the  Navy  De- 
partment and  58  miscellaneous  sam- 
ples of  paper  from  other  departments. 
Forty-nine    samples    of  bookbinding 

|  leather  and  17  samples  of  rosin-oil 
varnish  were  examined  for  the  Gov- 
ernment Printing  Office.  Assistance 
was  given  to  the  Federal  Specifica- 
tions Board  in  furnishing  data  on  and 
preparing  specifications  for  paper, 
paint,  lime,  and  leather.  Assistance 
on  paper  specifications  was  also  given 
to  the  Congressional  Joint  Committee 
on  Printing.  Several  hundred  sam- 
ples of  food  were  examined  for  the 
War  Department,  the  Navy  Depart- 
ment, the  Marine  Corps,  General  Sup- 
ply Committee,  United  States  Ship- 
ping Board.  Panama  Canal  Commis- 
sion, Internal  Revenue,  Bureau  of  In- 
dian Affairs,  Federal  Trade  Commis- 
sion. Department  of  Justice,  Customs 
Division,  and  Walter  Reed  Hospital. 
Samples  of  drugs  were  also  examined 
for  other  departments.  The  laborato- 
ries of  the  bureau  in  16  of  the  larger 
cities  throughout  the  United  States 
have  made  chemical  analyses  for  other 
departments. 

ENFORCEMENT  OF  THE  NAVAL  STORES 
ACT 

No  appropriation  for  the  enforce- 
ment of  the  naval  stores  act,  approved 
March  3.  1923,  was  available  for  the 
fiscal  year  ended  June  30,  1924,  but 
regulations  authorized  by  the  act  were 
prepared,  and  plans  were  formulated 
lor  the  actual  work  of  enforcement. 

The  naval  stores  act  provides  that 
the  Secretary  of  Agriculture  "  shall 
examine,  if  practicable,  upon  request 
of  any  interested  person,  any  naval 
stores    and    shall    analyze,  classify. 
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or  grade  the  same  on  tender  of 
the  cost  thereof  as  required  by  him, 
under  such  regulations  as  he  may  pre- 
scribe. He  shall  furnish  a  certificate 
showing  the  analysis,  classification,  or 
grade  of  such  naval  stores,  which  cer- 
tificate shall  be  prima  facie  evidence 
of  the  analysis,  classification,  or  grade 
of  such  naval  stores  and  of  the  con- 
tents of  any  package  from  which  the 
same  may  have  been  taken,  as  well  as 
of  the  correctness  of  such  analysis, 
classification,  or  grade  and  shall  be 
admissible  as  such  in  any  court." 

The  Secretary  of  Agriculture  is  au- 
thorized to  purchase  from  time  to 
time  samples  of  spirits  of  turpentine 
and  of  anything  offered  for  sale  as 
such,  for  the  purpose  of  analysis,  clas- 
sification, or  grading,  and  of  detecting 
any  violation  of  the  act.  Naval  stores 
offered  for  import  or  export,  as  well 
as  naval  stores  that  enter  interstate 
commerce,  are  subject  to  all  the  pro- 
visions of  the  act. 

Regulations  for  the  enforcement  of 
the"  act  have  been  issued  covering, 
among  other  things,  samples  and  di- 
rections for  taking  samples,  form  of 
request  for  and  cost  of  analys  s.  clas- 
sification and  grading,  issuance  of 
United  States  certificates,  labeling 
United  States  examined  turpentine 
and  rosin,  loan  and  care  of  dupli- 
cates of  United  States  standards;  and 
publications  and  hearings. 

An  appropriation  of  $10,000  for  the 
enforcement  of  the  act  became  avail- 
able on  July  1,  1924.  The  necessary 
equipment  for  the  sampling,  grading, 
classification,  analysis,  and  marking 
of  naval  stores  has  been  secured,  and 
the  necessary  forms  for  the  work  de- 
vised and  printed.  A  force  of  three 
men  has  been  organized,  and  provi- 
sion has  been  made  for  the  active  en- 
forcement of  the  act  to  the  extent 
which  the  funds  available  will  permit. 

TEA  INSPECTION  ACT 

All  tea  imported  into  the  United 
States  is  examined  at  ports  of  entry 
for  quality  and  purity,  as  determined 
by  comparison  with  United  States 
standards  for  tea  established  under 
authority  of  the  tea  inspection  act. 
During  the  last  fiscal  year  104,41)2,743 
pounds  of  tea  was  examined  at  all  of 
the  ports  of  entry.  Of  this,  63,159 
pounds,  or  0.06  per  cent,  was  rejected. 
All  of  the  rejections  were  for  quality. 
No  coloring  or  facing  material  was 
found  in  any  teas  during  the  year. 
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This  indicates  a  marked  improvement, 
since  at  one  time  most  of  the  rejec- 
tions  were  caused  by  teas  not  being  up 
to  the  Government  standard  in  purity 
because  of  coloring  and  facing. 

Table  1  shows  the  quantity  of  each* 
variety  of  tea  imported,  passed,  and 
rejected  and  the  quantity  of  tea  ex- 
amined at  each  port  of  entry. 


Table  1. — Kinds  and  quantities  of  tea 
passed  and  rejected  during  the  fiscal 
year  ended  June  30,  J92.'f 


\  Hilt  I  \ 
Ul  yUl  I  Ui  t_  Lit  1  v 

Examined 

Passed 

Re- 
jected 

for 
qual- 
ity 

Formosa  Oolong.  . 
Foochow  Oolong.. 

Congou  

India,  

Ceylon 

Pounds 
12,  515,  606 
18,  467 

8,  579,  588 
15,  054,  374 
23,  790,  430 

458,  205 
8,  030.  578 
1,  909,  013 

1,  304,  334 
6,  975,  044 

2,  246,  681 

Pounds 
12,  501,802 
18, 467 

8,  557,  412 
15,  052.819 
23.  790,  347 

458, 205 
8, 018.  737 
1,909,013 

1,  304,  334 
6,  975,  044 

2,  246.  661 
21,231,  541 

1,360,  430 
7,  800 

47,  473 
579,917 
281,313 
660 
80,  443 
7, 166 

Pounds 
13,  804 

22. 176 

1,  555 
83 

Blended  Ceylon 
and  India..  ... 

Java  

Sumatra  

Ceylon  Green  

11,841 

Ping  Suey  Green. . 
Country  Green  

20 
728 

Japan  dust.    .  .. 

1.  360,  430 
7,  800 

47,  473 
580,  017 
294, 165 
660 
80,  443 
7, 166 

Capers  _  _ 

Scented  Orange 

Pekoe  

Scented  Canton.. _ 

Canton  Oolong  

Tabloid  

100 

12,  852 

India  Green...  ... 

African  tea  . 

Total  

Boston  

104,492,743  jl04,429,584 

63, 159 

20.  136. 148  !  20, 121,494 
3.849,  159  3,849,099 

358,075  358,075 
54.365,243  ;  54,336,880 
11,978, 189  i  11,977,889 

986,800  986,800 
12, 819, 129  |  12,  799,  347 

14,  654 
60 

Chicago  

Honolulu   . 

New  York  

Puget  Sound  

St.  Paul  

28,  363 
300 

San  Francisco  

Total  

19,  782 

104,  492.  743 

104,  429,  584 

63, 159 

ENFORCEMENT  OF  THE  FEDERAL  FOOD 
AND  DRUGS  ACT 


The  volume  and  the  variety  of 
foods  and  drugs  tbat  are  shipped  into 
interstate  and  foreign  commerce  in- 
crease steadily  from  year  to  year. 
The  value  of  all  foods  manufactured 
annually  is  4  times  greater  than  the 
value  of  all  men's  and  women's  cloth- 
ing manufactured  each  year ;  it  is  b* 
times  greater  than  the  value  of  the 
yearly  production  of  automobiles ;  it 
is  10  timfes  greater  than  the  value  of 
all  boots  and  shoes  manufactured  an- 
nually ;  and  it  is  more  than  4  times  the 
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value  of  the  output  of  all  iron  and 
steel  mills.  These  comparisons  are 
based  on  the  value  of  manufactured 
foods  and  do  not  take  into  considera- 
tion the  enormous  traffic  in  unmanu- 
factured foods,  such  as  eggs.  milk, 
nuts,  fruits,  vegetables,  grains*,  and 
the  like,  to  which  the  Federal  food 
and  drugs  act  applies  wheu  they  are 
shipped  within  its  jurisdiction.  Im- 
portant as  the  food  industry  is  from 
an.  economic  po  nt  of  View,  it  is  even 
more  important  when  considered  from 
the  point  of  view  of  the  public  health 
and  of  the  general  well-being  of  the 
people  everywhere. 

To  maintain  an  effective  super- 
vision over  the  production,  manufac- 
ture, transportation,  and  sale  of  the 
food,  medicine,  and  drink  that  are 
consumed  by  110.000.000  people  is  a 
stupendous  task,  requiring  the  solu- 
tion of  many  intricate  problems  to 
determine  what  constitutes  adultera- 
tion and  misbranding  in  food  and 
drugs  and  to  demonstrate  how  prod- 
ucts of  a  fair  standard  of  purity  can 
be  manufactured  or  produced  under 
widely  varying  conditions.  The  Fed- 
,eral  food  and  drugs  act  was  enacted 
at  a  time  when  gross  adulterations 
and  misbrandings  were  prevalent  in 
the  foods  and  drugs  that  entered  inter- 
state and  foreign  commerce.  It  sup- 
plemented State  and  city  legislation. 
The  marked  improvement  in  the  qual- 
ity and  purity  of  foods  and  drugs 
that  has  been  brought  about  in  recent 
years  is  the  result  of  the  united  ef- 
forts of  Federal,  State,  and  city  food, 
drug,  and  health  officials  working  in 
close  cooperation  on  common  prob- 
lems, and  of  the  assistance  of  va- 
rious leaders  in  the  food  and  drug  in- 
dustries who  have  had  the  vision  to 
see  that  the  elimination  of  objection- 
able practices  would  be  of  benefit  to 
the  industries  as  well  as  to  the  con- 
sumers. 

Under  a  project  system  of  planning 
work  to  which  reference  has  been 
ma.de  in  previous  reports,  attention  is 
systematically  directed  toward  the 
staple  foods  which  constitute  the  bulk 
of  the  diet  and  toward  such  other 
products  as  are  most  commonly  so- 
phisticated. 

Twelve  thousand  seizures  and  prose- 
cutions based  on  the  adulteration  or 
misbranding  of  foods  and  medicines 
under  the  Federal  food  and  $rugs  act 
have  been  completed,  and  the  results 
of  each  published,  since  the  enactment 
of  the  law.  The  twelve  thousandth 
notice  of  judgment  was  issued  during 
the  year. 


FORMS    OF   ADULTERATION    AND  MIS- 
BRANDING ENCOUNTERED 

New  forms  of  adulteration  and  mis- 
'.  branding  are  found  from  time  to  time, 
and  the  work  during  a  year  covers  a 
great  variety  Of  products  and  many 
forms  of  sophistication,  although  in 
accordance  with  the  project  system  at- 
|  tention  is  centered  on  staple  products, 
j  Specific  reference  can  be  made  in  this 
I  report  to  only  a  few  of  the  products 
\  Which  received  special  attention  dur- 
!  ing  the  year. 

Canned  salmon. — The  practice  of  can- 
ning decomposed   salmon   in  certain 
;  canneries  was  mentioned  in  the  last 
;  report.     The  necessity  for  continued 
and  intensive  regulatory  activity  fore- 
|  cast  at  that  time  has  been  fully  justi- 
fied by  developments  during  the  past 
j  fiscal  year.    Seizures  of  62  shipments 
;  of  the  product  were  made,  and  49 
:  criminal    prosecutions    were  inaugu- 
.  rated.    No  improvement  in  conditions 
j  prevailing   during  preceding  seasons 
I  was  apparent.    Six  seizure  cases  were 
;  vigorously  contested  by  the  packers 
during   the   year.    Decomposed  fish. 
;  varying    from    10   to    50   per  cent, 
j  was   found   in    the   shipments.  The 
packers  contended  that  it  was  imprac- 
ticable to  eliminate  all  rotten  fish  from 
their  product  and  made  the  point  that 
no  harmful  effects  have  resulted  from 
the    consumption   of   rotten  salmon. 
The  Government  introduced  testimony 
to  the  effect  that  it  was  practicable 
!  to  eliminate  rotten  fish  from  the  pack. 
:  The  question  of  whether  canned  rotten 
fish  is  harmful  to  health  was  not  an 
issue,  since  the  law  defines  decomposed 
'  products  as  adulterated,  regardless  of 
whether   they   may  or  may  not  be 
harmful    to    health.    Juries  before 
whom  these  seizures  were  tried  up- 
held without  exception  the  contention 
of  the  Government  that  these  ship- 
ments violated  the  law.    It  is  to  be 
I  hoped   that  the  uniform   success  in 
!  winning  these  court  cases  may  have 
'  the  effect  of  curbing  the  illegal  prac- 
tices of  those  canners  who  have  not 
kept  pace  with  the  better  elements  of 
I  the  industry  in  adopting  precautionary 
measures  to  prevent  the  canning  of  de- 
i  composed    fish.     Recent  inspections, 
|  however,  have  shown  a  continuation 
'  of  objectionable  practices  on  the  part 
!  of  certain  canners  which  will  necessi- 
tate continued  and  intensive  regula- 
tory activity. 

Butter. — During  the  year  special  at- 
tention was  given  to  interstate  ship- 
|  ments  of  butter  to  determine  whether 
or  not  it  complied  with  the  recently 
!  enacted  legal  standard  which  provides 
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That  butter  shall  contain  not  less  than 
SO  per  cent  by  weight  of  milk  fat.  ail 
tolerances  having-  been  allowed  for. 
Examinations  of  many  shipments 
showed  that  some  butter  being  shipped 
into  interstate  commerce  did  not  con- 
tain 80  per  cent  fat.  During  the  year 
194  prosecutions  were  instituted  and 
102  seizures  effected.  This  has  re- 
sulted in  a  decided  improvement  in 
the  butterfat  content  of  the  butter 
shipped  into  interstate  commerce. 

Jam:,  jellies,  and  preserves. — Fifty-eight 
-court  actions,  including  22  prosecu- 
tions and  36  seizures,  were  instituted 
during  the  year  because  of  the  adul- 
teration or  misbranding  of  jams,  jel- 
lies, preserves,  and  similar  products. 
The  most  common  form  of  adultera- 
tion in  these  products  is  the  substitu- 
tion of  pectin  for  a  part  of  the  fruit. 
A  decision  outlining  a  method  for 
labeling  correctly  certain  compound 
and  imitation  jams  and  preserves  was 
issued . 

Nuts. — The  shipment  interstate  within 
the  jurisdiction  of  the  Federal  food 
and  drugs  act  of  wormy  and  moldy  I 
nuts  resulted  in  6  prosecutions  and  34  j 
seizures.    Several  consignments  of  va-  I 
rious  nuts  offered  for  entry  into  the 
United  States  from  foreign  countries 
were    excluded    because    they  were 
found  to  contain  worms  and  mold. 

Edible  oils. — Every  year  it  is  neces- 
sary to  take  legal  action  because  of 
the  adulteration  or  misbranding  of 
vegetable  oils.  A  common  form  of 
adulteration  is  the  substitution  in 
whole  or  in  part  of  cottonseed  oil  for 
olive  oil.  Cottonseed  oil  is  an  excel- 
lent table  oil,  but  its  sale  as  olive  oil 
at  a  higher  price  than  it  would  com- 
maj  1  under  its  own  name  is  a  fraud. 
Violations  of  the  law  involving  edible 
oils  were  responsible  for  27  court  ac- 
tions during  the  year. 

Stock  feeds. — One  hundred  and  eleven 
prosecutions  and  120  seizures  were  j 
brought  on  charges  involving  the 
a du Iteration  or  misbranding  of  stock 
fe^ds.  The  most  common  form  of  vio- 
lation in  these  products  is  the  over- 
statement on  the  labels  of  the  protein 
content  of  the  various  feeds.  As  the 
price  of  feeds  is  usually  determined 
by  the  protein  content,  there  is  a  con- 
tinual temptation  for  dealers  to  over- 
state the  percentage  of  protein  and 
thus  obtain  a  higher  price  for  the  feed. 

Canned  fruits  and  vegetables. — Sixty-one 
court  actions  involved  canned  fruits 
and  canned  vegetables.  A  common 
violation  of  the  law  where  these  prod- 
ucts are  concerned  is  the  use  of  too 


!  much  brine  or  s'rup  and  too  little 
vegetable  or  fruit.  The  Bureau  of 
Chemistry  holds  that  a  can  should  be 
as  full  of  solid  food  as  is  practicable 
and  3ias  devoted  much  attention  to  se- 
cui-ng  a  proper  fill  of  can. 

Oats. — A  special  campaign  to  break 
up  the  practice  of  adulterating  oats 
was  conducted  in  the  Middle  V^est. 
The  chief  adulterants  were  added 
screenings  and  excess  water.  Several 
carloads  from  various  shippers  were 
seized.  An  improvement  in  the  pre- 
vailing practices  has  undoubtedly  re- 
sulted. 

Flavoring  sirups  and  concentrates. — The 
|  traffic  in  flavoring  sirups,  flavoring 
concentrates,  and  other  flavoring- 
preparations  is  extensive.  It  is  esti- 
mated that  the  total  annual  production 
of  fountain  sirups  is  about  60,000,000 
gallons,  most  of  wmich  enters  inter- 
state commerce.  Much  attention  was 
directed  toward  adulterated  and  mis- 
branded  sirups  alleged  to  contain 
grape  juice,  but  which  consist  of 
sugar,  fruit  acid,  imitation  grape 
color,  and  imitation  grape  flavor.  At- 
tention has  been  given  also  to  orange 
sirups  and  other  orange  preparations 
alleged  to  contain  orange  juice,  but 
which  are  flavored  merely  with  oil  of 
orange  and  are  made  turbid  or  cloudy 
by  the  use  of  gum.  Sirups  which  con- 
tain some  fruit  juice,  but  not  enough 
to  characterize  them  as  genuine  fruit 
sirups,  also  fell  into  this  class  of  prod- 
ucts. Improvement  has  been  made  in 
the  labeling  of  these  preparations. 

Eggs. — One  hundred  and  three  court 
actions  were  brought  on  adulterated 
eggs.  Included  in  this  number  are 
cases  involving  frozen  eggs,  which  are 
used  extensively  by  commercial  baker- 
ies, hotels,  and  restaurants  in  baking 
and  cooking.  Most  of  the  cases,  how- 
ever, were  based  upon  the  shipment 
into  interstate  commerce  of  consign- 
ments of  shell  eggs,  a  part  of  which 
were  rotten.  Interstate  shippers  of 
eggs  have  been  warned  frequently  to 
candle  them  in  order  that  the  rotten 
eggs  might  be  eliminated,  but  although 
there  has  been  a  very  great  improve- 
ment in  the  quality  of  eggs  shipped 
into  interstate  commerce,  it  is  still 
|  necessary  to  seize  shipments  contain- 
I  ing  rotten  eggs. 

PROSECUTIONS  AND  SEIZURES 

The  court  actions  instituted  during 
the  year  summarized  in  Table  2  indi- 
cate the  scope  and  variety  of  the 
products  involved. 
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Table  2. — Summary  of 

prosecutions 

and  seizures 

XI  UUUX  L 

Prose- 
cutions 

Seizures 

Alimentary  pastes  

3 

3 

Baked  Droducts  

24 
6 

3 

Beverages             .  _.  

30 

Butter   

194 

102 

Cheese.  ...     

1 

10 

CofTee-   

11 

3 

Colors      

4 

1 

Confectionery    

20 

7 

Drugs  (crude)  .  __   

1 

2 

Eggs: 

Frozen..       .  .     

1 

19 

Liquid  .   

1 

Shell    



52 

30 

Substitutes   .   

1 

Feeds      

111 

120 

Fish: 

Canned    .  

49 

100 

Shell 

36 

20 

Flour  

5 

33 
9 

Fool  flavors     ___ 

6 

Fruit: 

Canned  .  .  .  

1 

21 

Dried   

7 

4 

Fresh  .   

4 

| 

2 

2 

Icecream   .              _  .  . 

3 

.Tellies,  jams,  preserves  

Alpal  (corn)  

22 
3 

36 
4 

Milk  (condensed).    1 

1 

2 

Molasses.  .  ._                   _t  .  . 

4 

2 

5 

6 

34 

Oils  .  

16 

11 

4 

Pickles          .  ...   

1 

1 

Pie  filling  

3 

1 

Remedies  .__    

47  ! 

117 

11 

6 

SDices  and  condiments  \  

2 

4 

Tea   

3 

1 

Vegetables: 
Canned   

2  | 

37 

12 

4 

Vinegar    

18  ! 

1 

Water.  

 1 

7 

Total  

690 

808 

DRUG  CONTROL  INVESTIGATION'S 

The  Drug  Control  Laboratory  and 
the  field  forces  of  the  Bureau  of  Chem- 
istry work  in  very  close  cooperation  in 
enforcing  the  provisions  of  the  food 
and  drugs  act  which  relate  to  drugs. 

Activities  in  connection  with  drugs 
have  been  concentrated  principally  on 
the  following  subjects:  (1)  Medicinal 
tablets  containing  important  thera- 
peutic agents;  (2)  galenicals;  (3) 
crude  drugs,  including  herbs,  leaves, 
barks,  roots,  flowers,  seeds,  etc.;  (4) 
medicines  offered  for  the  treatment  or 
prevention  of  serious  diseases;  (5)  ni- 
trous oxide  manufactured  and  sold  in 
the  United  States:  (H)  methods  of 
analysis  for  certain  important  drugs. 

Medicinal  tablets. — During  tire  year  an- 
alyses have  been  made  of  approxi- 
mately 700  samples  Of  the  more  im- 
portant   medicinal    tablets  manufac- 


tured and  sold  in  the  United  States, 
including  tablets  of  strychnine  sul- 
phate, quinine  sulphate,  nitroglycerin, 
morphine  sulphate,  heroin  hydro-chlor- 
ide, codeine  sulphate,  atropine  sul- 
phate, aspirin,  and  aeetpheiietidin, 
which  are  labeled  to  show  their  pur- 
ported content  of  active  ingredients. 
Unusual  care  has  been  given  to  the 
analyses  of  these  preparations. 
Where  appreciable  variations  from  de- 
clared standards  have  been  found, 
check  analyses  by  a  second  and  some- 
times by  a  third  analyst  have  been 
made.  This  investigation  has  shown 
that  while  most  of  the  products  com- 
ply reasonably  well  with  their  de- 
clared standards,  many  need  improve- 
ment. Id  some  instances  the  varia- 
tions were  so  great  that  prosecutions 
are  being  instituted  against  manufac- 
turers. The  number  of  manufacturers 
of  these  products,  the  wide  variety  of 
medicines  prepared  in  tablet  form,  and 
the  existing  conditions  made  it  impos- 
sible to  complete  an  investigation  ade- 
quate to  remedy  the  conditions  during 
the  year.  This  work  will  be  actively 
prosecuted  during  the  next  fiscal  year. 
The  pharmaceutical  manufacturing  in- 
dustry has  taken  an  active  interest  in 
effecting  improvement  in  this  class  of 
preparations  and  has  appointed  a  com- 
mittee to  cooperate  with  the  Bureau  of 
Chemistry  with  a  view  to  extending 
investigations,  pooling  information, 
and  taking  such  other  steps  as  may  be 
necessary  for  improving  the  quality  of 
medicinal  products,  especially  tablets. 
It  is  hoped  that  this  gratifying  action 
on  the  part  of  the  industry  will  result 
in  an  improvement  which  will  obviate 
in  large  measure  the  necessity  for  us- 
ing strictly  regulatory  measures. 

U.  S.  Pharmacopceial,  National  Formulary, 
and  other  galenicals. — An  exhaustive  sur- 
vey of  some  official  and  unofficial  ga- 
lenicals on  the  American  market  was 
made,  primarily  to  obtain  information 
on  which  to  base  a  comprehensive  reg- 
ulatory project  in  the  event  that  the 
results  obtained  indicated  the  necessity 
for  it.  The  products  examined  include 
tincture  of  belladonna  leaves,  fluid 
extract  of  belladonna  leaves,  tincture 
of  belladonna  root,  fluid  extract  of 
belladonna  root,  fluid  extract  of  colchi- 
cum  sued,  tincture  of  colchicum  seed, 
fluid  extract  of  colchicum  corm, 
powdered  extract  of  colchicum  corm, 
wine  of  colchicum  corm,  wine  of  col- 
chicum seed,  colchicine,  fluid  extract  of 
mix  vomica,  tincture  of  nux  vomica, 
powdered  extract  of  nux  vomica,  fluid 
extract  of  ipecac,  tincture  of  aconite, 
tincture  of  dig* talis,  etc.  The  prod- 
ucts investigated  are  highly  important 
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drugs,  used  principally  in  filling  phy- 
sicians' prescriptions.  Many  of  the 
samples  examined  varied  materially 
from  the  official  or  declared  standards 
of  strength,  showing  the  necessity  for 
an  exhaustive  investigation. 

Crude  drugs. — The  study  of  methods 
and  the  effect  of  atmospheric  hu- 
midity, temperature,  drying  agents, 
etc.,  on  moisture  determinations  in 
crude  drugs  was  continued.  An  ap- 
paratus for  melting-point  determina- 
tions of  minute  quantities  of  sub- 
stances was  devised.  Further  ex- 
perimental work  on  the  direct  sub- 
limation of  crystalline  substances 
from  plant  and  animal  products  was 
conducted.  Methods  for  the  detection 
of  hydrocyanic  acid  in  plants  were 
.studied.  Regulatory  questions  aris- 
ing in  connection  with  the  importation 
of  Cactus  granMflorus,  N.  F.,  and  the 
disposition  of  adulterated  or  substi- 
tuted Wahoo  bark  {Euonymus  atro- 
purpurcus)  necessitated  investiga- 
tions of  these  products  to  determine 
their  sources,  means  of  identification, 
and  chemical  and  anatomical  char- 
acteristics. 

Patent  or  proprietary  medicines. — Previ- 
ous activities  of  the  Bureau  of  Chem- 
istry in  connection  with  proprietary 
medicines  have  been  continued.  While 
there  has  been  a  great  improvement 
in  the  labeling  of  this  class  of  prepa- 
rations, as  a  result  of  the  consistent 
support  of  the  department's  interpre- 
tation of  the  law  by  the  United  States 
courts  and  attorneys  and  the  prompt 
action  of  Congress  in  remedying  the 
only  serious  defect  which  the  courts 
have  found  in  the  food  and  drugs  act, 
much  is  yet  to  be  desired.  During  the 
past  year  special  attention  has  been 
given  to  misbranded  medicines  sold  in 
large  volume  for  the  treatment  of  se- 
rious diseases,  such  as  diseases  of  the 
kidney.  As  a  result  of  this '  activity 
improvement  in  the  labeling  of  this 
class  of  products  has  been  made.  The 
work  during  the  next  year  will  be 
continued  along  the  same  general  lines. 

Nitrous  oxide. — Owing  to  its  import- 
tance  and  increasing  use  as  an  anaes- 
thetic in  dental  surgery,  general  sur- 
gery, and  obstetrics,  a  comprehensive 
survey  of  the  nitrous  oxide  manufac- 
tured in  the  United  States  was  under- 
taken. Practically  every  factory  pro- 
ducing this  article  was  inspected  and 
samples  in  the  channels  of  commerce 
from  each  of  such  factories  were  an- 
alyzed. While  the  manufacturing 
methods  of  some  of  the  producers  are 
not  above  criticism,  on  the  whole  the 
conditions  seem  comparatively  satis- 
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factory.  None  of  the  samples  exam- 
ined contained  more  than  a  trace  of 
nitric  oxide,  the  poisonous  contami- 
nant most  likely  to  occur  in  this  prep- 
aration. Careful  control  should  be. 
maintained  over  this  important  anaes- 
thetic by  municipal,  State,  and  Fed- 
eral regulatory  officials  in  guarantee- 
ing to  patients  the  use  of  a  pure  and 
safe  product. 

Methods  of  analysis. — As  adequate  con- 
trol of  drug  products  is  dependent  on 
reliable  methods  of  chemical  analysis, 
a  critical  study  of  existing  methods, 
with  a  view  to  improving  or  simplify- 
ing them,  is  necessary,  and  methods 
for  drugs  for  which  no  methods  or  in- 
adequate methods  only  are  available 
must  be  devised.  During  the  past  year 
a  critical  study  has  been  made  of  the 
methods  of  analysis  of  preparations  of 
nux  vomica  and  ipecac.  The  methods 
devised  will  probably  be  applicable  to 
other  drugs  containing  alkaloids.  In 
collaboration  with  the  Color  Labora- 
tory, a  report  on  the  detection  and 
identification  of  small  quantities  of 
phenols  has  been  published.  The 
methods  employed*  give  promise  of 
having  wide  application  in  the  detec- 
tion and  identification  of  phenols, 
many  of  which  occur  in  drug  products. 
The  study  of  methods  of  analysis  of 
phenolphthalein,  an  important  laxative 
drug,  has  been  continued,  as  a  result 
of  which  the  method  of  analysis  pre- 
viously devised  has  been  simplified 
and  applied  to  more  complex  mixtures 
than  heretofore.  Several  new  pieces 
of  apparatus  have  been  devised  for 
the  purpose  of  either  increasing  the 
accuracy  of  chemical  analysis  or  de- 
creasing the  time  of  the  analyst  in 
making  analyses. 

FOOD  CONTROL  INVESTIGATIONS 

As  the  result  of  a  study  on  the  com- 
position of  alimentary  pastes  and  the 
raw  material  used  in  their  manufac- 
ture, the  analysis  of  noodles  of  known 
composition  was  reported  in  the  Jour- 
nal of  the  Association  of  Official  Ag- 
ricultural Chemists.  The  data  com- 
piled have  been  valuable  in  estimating 
the  egg  solids  content  of  noodles. 

Baking  tests  were  made  on  prepared 
waffle  flours  with  egg  contents  vary- 
ing from  0  to  5  per  cent.  The  waffles 
containing  the  most  egg  were  consid- 
ered best.  A  similar  investigation  on 
pancake  flours  did  not  show  a  corre- 
lation between  egg  content  and  the 
quality  of  the  pancakes.  An  investi- 
gation of  the  value  of  sweet-potato 
flour  as  a  bread  improver  was  made. 
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The  bakings  did  not  indicate  in  any 
way  that  the  addition  of  small  quan- 
tities of  sweet-potato  flour  in  the 
formula  improved  definitely  any  qual- 
ity of  the  loaf,  but  rather  that  fre- 
quently somewhat  inferior  loaves  were 
produced. 

It  was  shown  that  cocoa  can  be  used 
to  advantage  in  the  baking  formulas 
of  rolls  and  bread. 

Moisture  determinations  of  various 
grades  of  flour  indicated  that  flour 
with  a  moisture  content  within  the 
limits  of  the  standard  is  being  pro- 
duced throughout  the  country.  Fur- 
ther work  will  be  necessary  to  obtain 
definite  information  regarding  the 
moisture  content  of  the  output  of  mills 
in  different  sections  of  the  country  and 
at  different  times  of  the  year.  A 
thorough  study  of  the  methods  for  de- 
termining moisture  in  flours  was 
made,  and  a  rapid  method  for  deter- 
mining the  ash  in  flour,  which  gives 
results  in  half  the  time  required  by 
the  regular  official  method,  was  de- 
veloped. 

Wort  was  done  on  the  improvement 
of  methods  for  analyzing  dairy  prod- 
ucts. 

An  investigation  of  mixtures  of 
fruit,  sugar,  and  commercial  pectin, 
using  fruit  of  known  composition,  was 
conducted  for  the  purpose  of  collect- 
ing data  for  use  in  actions  under  the 
law  against  preserves  and  other  fruit 
products  adulterated  with  pectin. 

Much  work  was  done  in  the  devel- 
opment of  both  organoleptic  and 
chemical  tests  to  detect  spoilage  in 
canned  salmon,  the  results  being  used 
in  the  presentation  of  evidence  in 
court  cases.  Work  was  also  done  on 
sardines  in  connection  with  the  prob- 
lem of  "  feedy  "  fish. 

Commercial  processes  of^  packing 
Lima  beans,  peas,  pitted  cherries,  and 
corn  were  investigated.  A  laboratory 
study  of  the  proper  fill  of  blanched 
and  unblanched  string  beans  was 
made.  Work  was  done  on  the  proper 
firi-of-cati  and  the  chemical  composi- 
tion of  canned  grapefruit. 

MICROBIOLOGICAL  INVESTIGATIONS 

The  food  products  involved  in  the 
outbreak  of  botulism  at  Sterling,  Colo., 
were  examined,  and  Bacillus  botulinus, 
Type  A,  was  isolated  from  the  home- 
canned  string  beans  responsible  for 
the  outbreak.  The  organism  was  also 
found  in  sausage  actually  consumed  by 
those  suffering  from  the  poisoning,  but 
the  sausage  itself  when  fed  to  experi- 
mental animals  proved  nontoxic.  On 
the  other  hand,  the  string  beans  when 


fed  were  poisonous.  This  outbreak 
was  followed  by  the  poisoning  of  a 
group  of  people  at  Coalinga,  Calif., 
from  commercial  canned  ripe  olives. 
Two  olives  from  the  container  respon- 
sible for  the  poisoning  were  strongly 
toxic  when  fed  to  experimental  ani- 
mals. An  investigation  of  a  whole 
series  of  cans  from  the  same  lot  dis- 
closed the  presence  of  no  more  poison- 
ous olives.  The  condition  of  the  olives 
and  the  presence  of  various  species  of 
bacteria  in  viable  condition  in  the 
containers,  however,  point  to  careless 
methods  in  the  factory. 

In  m  connection  with  the  study  of 
soundness  in  canned  food,  it  has  be- 
come increasingly  evident  that  the 
problem  of  preservation  is  closely 
bound  up  with  the  bacteriology  of  the 
raw  materials  entering  the  cannery. 
Vegetable  products  are  always  con- 
taminated with  microorganisms  from 
the  soil  or  other  sources.  Ordinarily 
entirely  fresh  products  carry  these  or- 
ganisms only  as  spores  or  as  inactive 
bacteria.  In  the  gathering,  handling, 
and  transportation  of  vegetables  to 
the  market  or  to  the  factory  many 
opportunities  for  active  bacterial 
growth  occur.  Students  of  the  can- 
ning industry  have  shown  that  the 
difficulties  in  producing  sterility  in  the 
can  are  closely  correlated  with  the 
bacteriological  conditions  in  the  raw 
materials. 

A  study  of  the  bacteriology  of  a  se- 
ries of  vegetables,  product  by  product, 
offers  a  clue  to  the  precautions  neces- 
sary to  insure  soundness  in  these  food 
products,  whether  for  manufacturing 
purposes  or  for  direct  consumption. 
Such  a  study  of  spinach  was  previ- 
ously reported.  During  the  past  year 
studies  of  corn  and  asparagus  have 
been  conducted  upon  the  same  lines. 

In  the  corn-canning  regions  of  Illi- 
nois and  Iowa  the  fresh  sweet  corn 
was  followed  from  the  field  through 
to  the  finished  pack.  Even  in  the  field 
the  ear  of  corn  is  contaminated  with 
small  numbers  of  microorganisms  in- 
side the  husk  and  in  contact  with  the 
grains  of  corn.  The  course  of  multi- 
plication of  this  initial  contamination 
was  followed  through  the  steps  of  han- 
dling. Masses  of  sweet  corn  pulled 
from  the  stalk  and  in  transit  to  the 
factory  or  in  the  storeroom  of  the  fac- 
tory before  husking  heat  very  quickly 
and  become  wet  and  subject  to  tre- 
mendous multiplication  of  microorgan- 
isms, so  that  the  initial  contamination 
reaches  fabulous  numbers  if  the  prod- 
uct stands  overnight  or  over  Sunday. 
The  heat  in  such  piles  quickly  rises 
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above  blood  heat,  occasionally  almost 
to  the  temperature  of  pasteurization. 
The  difficulties  of  producing  a  sound 
product  from  corn  in  such  condition 
are  tremendously  increased.  Many  of 
these  organisms  are  heat-resistant 
spore-formers,  which  not  only  multiply 
vegetatively  but  produce  great  num- 
bers of  spores,  even  in  a  comparatively 
few  hours  of  heating.  It  is  thus 
clearly  indicated  that  there  is  sub- 
stantial reason  for  great  haste  in  han- 
dling corn  for  canning. 

A  continuation  of  the  bacteriological 
studies  in  oyster  spoilage  has  made 
possible  a  report  covering  the  types  of 
organisms  found  and  a  special  consid- 
eration of  the  types  of  bacteria  re- 
sponsible for  the  significant  phases  of 
spoilage  in  this  product. 

Extensive  abuses  in  the  canning  of 
sardines  necessitated  the  bacteriologi- 
cal examination  of  many  cans.  Objec- 
tionable practices  in  sardine  canning- 
were  evidenced,  first,  by  spoilage  in  the 
can  as  indicated  by  swelled  cans 
found  in  such  quantities  in  the  output 
of  a  single  factory  as  to  necessitate 
the  seizure  of  almost  the  entire  sea- 
son's pack  of  that  concern,  and,  second, 
by  the  packing  of  rotten  or  partially 
rotten  fish.  This  represented  a  resump- 
tion of  objectionable  practices  which 
had  largely  disappeared  for  a  time  as 
a  result  of  the  campaign  conducted 
by  the  bureau  in  1915  and  1916.  A 
survey  of  the  problems  involved 
showed  the  necessity  for  further  work 
during  the  current  fiscal  year  to  cor- 
rect the  sardine  situation  in  Maine. 

Reference  has  been  made  on  page  3 
to  the  extensive  losses  in  handling 
forage  and  feeding  stuffs  and,  to  some 
extent,  human  foods  which  occur  as  a 
result  of  biological  heating  processes. 
Sometimes  these  heating  processes,  if 
occurring  under  the  most  favorable 
conditions,  bring  about  the  spontane- 
ous combustion  of  large  masses  of  the 
product,  together  with  such  other  prop- 
erty as  may  be  in  contact  with  the 
burn'ng  materials.  During  the  last 
quarter  of  this  year  a  systematic  se- 
ries of  experiments  was  begun  to  pro- 
duce these  heating  processes  under 
known  and  controlled  conditions.  For 
this  purpose  special  apparatus  was  de- 
vised— insulated  chambers,  into  which 
known  quantities  of  oxygen  could  be 
introduced  at  any  desired  rate.  Under 
these  conditions  it  has  been  possible 
readily  to  produce  temperatures  of  60° 
C.  or  slightly  higher.  Experiments  to 
determine  the  agents  responsible  for 
this  heating  process  and  to  define  as 
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closely  as  possible  the  conditions  under 
which  such  heating  may  be  anticipated 
are  in  progress. 

Cultural  studies  of  Penicillium  and 
Aspergillus  and  species  of  related  gen- 
era were  continued.  Cultures  have' 
been  maintained  for  the  past  10  years. 
This  series  of  organisms  in  culture 
now  contains  nearly  1,000  strains-  to 
which  contributions  are  constantly  be- 
ing made.  All  studies  of  material  are 
being  brought  together  into  a  mono- 
graphic key  to  these  two  great  genera 
of  saprophytic  molds. 

The  experience  obtained  in  the  cul- 
tural examination  of  these  collections, 
together  with  the  possession  of  au- 
thentic cultures  representing  the  spe- 
cies described  in  the  literature,  makes 
it  possible  to  assist  in  the  solution  of 
many  problems.  The  correspondence 
during  the  past  year  has  included 
mold  problems  involving  human  pa- 
thology, the  decomposition  of  sugar 
and  sugar  products,  the  molding  of  to- 
bacco, the  deterioration  of  rubber,  the 
activity  of  molds  in  the  fermentation 
industries,  and  the  significance  of  spe- 
cies and  groups  of  species  in  the  soil, 
as  well  as  the  taxonomic  study  of  the 
fungi  themselves. 

MICRO  CHEMICAL  INVESTIGATIONS 

A  study  was  made  of  cacao  prod- 
ucts with  special  reference  to  the  shell 
content.  Preliminary  studies  were 
made  on  methods  of  quantitative  esti- 
mation of  wheat  and  rye  middlings 
when  mixed,  of  barley  in  ground 
mixed-feed  barley,  of  hoof  meal  in  di- 
gester tankage,  and  of  flax-plant  waste 
in  alfalfa.  Work  was  continued  on 
the  source  of  products  and  by-products 
used  in  feeds. 

A  survey  was  made  of  the  charac- 
ter of  the  strawberry,  raspberry,  and 
blackberry  products  on  the  market. 
As  a  result  of  studies  on  the  methods 
of  packing  blueberries  and  cherries, 
suggestions  for  improvements  in  pack- 
ing methods  and  in  the  quality  of  the 
products  have  been  made  to  canners. 
Microscopic  examinations  were  made 
of  a  variety  of  products  as  a  basis  for 
court  actions,  especially  with  respect 
to  adulteration  in  nuts,  tomato  prod- 
ucts, stock  feeds,  and  fruits. 

A  paper  on  the  ''Microscopical  iden- 
tification of  some  sodium  and  potas- 
sium salts''  has  been  published,  and 
one  on  "The  determination  of  the  op- 
tical properties  of  the  amino  acids"  is 
in  press.  Work  is  being  continued  on 
photographic  tests  on  radioactive  and 
pseudo-radioactive  substances  and  on 
the  pollen  content  of  honey--. 
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PHARMACOLOGICAL  INVESTIGATIONS 

Certain  drugs  for  which  chemical 
assay  methods  are  not  feasible  are 
tested  biologically.  Among  these  drugs 
are  digitalis  and  strophanthus,  which 
are  vitally  needed  in  some  types  of 
heart  disease ;  ergot  and  pituitary 
preparations,  which  are  frequently 
used  in  obstetrics  :  and  insulin,  which 
is  used  in  the  treatment  of  diabetes. 
Bieassay  methods  for  aconite,  can- 
nabis, digitalis,  strophanthus,  squill, 
epinephrine,  ergot,  and  pituitary  prep- 
arations will  be  included  in  the  forth- 
coming tenth  revision  of  the  United 
States  Pharmacopoeia.  The  physiologi- 
cal effects  produced  by  a  commercial 
preparation  are  to  be  compared  with 
the  effects  produced  by  a  standard 
sample.  Great  variations  have  been 
found  in  the  strength  of  the  commer- 
cial preparations  of  these  drugs  now 
appearing  upon  the  market,  the  prod- 
ucts of  some  manufacturers  being 
more  than  ten  times  as  active  as  cor- 
responding preparations  made  by  other 
manufacturers.  Believing  that  the  use 
of  common  standards  would  directly 
assist  in  reducing  such  variations  and 
in  improving  the  character  of  marketed 
preparations,  the  bureau  has  arranged 
to  furnish  prototype  standards  upon 
request.  The  use  of  such  standards 
is  expected  definitely  to  reduce  the 
variation  of  commercial  preparations 
of  these  potent  drugs.  Attention  is 
also  being  directed  to  the  physiological 
effects  produced  by  various  pancreatic 
preparations  recommended  for  use  in 
the  treatment  of  diabetes. 

Work  was  continued  on  the  phar- 
macology of  arsenic,  tin,  and  other 
heavy  metals.  Information  on  the 
toxicity  of  various  food  preservatives 
was  collected.  A  study  of  the  com- 
parative toxicity  of  aliphatic  alcohols 
and  alkyl  esters  was  made,  and,  in 
collaboration  with  the  Bureau  of  Bio- 
logical Survey,  the  efficiency  of  dried 
squill  preparations  as  rat  poisons  was 
investigated. 

STOCK  FEED  CONTROL 

Work  to  determine  standards  and 
definitions  for  various  cattle  feeds 
sold  on  the  American  market  has  been 
continued.  This  includes  the  study 
of  products  and  methods  of  prepara- 
tion, as  well  as  the  proper  way  to  state 
definitions  and  the  desirability  and 
correctness  of  standards.  A  paper  on 
barley  and  its  by-products  and  one  on 
the  milling  of  buckwheat  have  been 
prepared.  Work  on  a  method  for  the 
determination  of  leaves  and  stems  in 


alfalfa  meal  is  in  progress.  The  re- 
sults of  the  w~ork  on  oat  by-products 
and  corn  by-products  will  soon  be  pub- 
lished. 

CONTROL  OF  WATER  AND  BEVERAGES 

Control  of  the  purity  of  mineral 
water  shipped  in  interstate  commerce 
is  now  maintained  largely  by  inspec- 
tion at  the  springs  or  wells.  Work  of 
this  type  is  essentially  educational. 
The  shippers  of  the  water  are  shown 
that  near-by  toilets,  broken  curbing, 
msted-out  casings,  cold-water  rinsing 
of  bottles,  dusty  corks,  and  the  like 
may  result  in  contamination  danger- 
ens  to  health.  It  is  very  difficult 
sometimes  to  convince  a  bottler  that 
his  procedure  is  at  fault  and  still  more 
difficult  to  persuade  him  to  change 
long-established  habits.  Three  large 
mineral-water  resorts  in  the  United 
States  now  maintain  constant  analyti- 
cal control  of  the  purity  of  the  min- 
eral waters  shipped  in  interstate  com 
merce. 

Surveys  of  commercial  water  sup- 
plies were  made  in  Kentucky,  Tennes- 
see, Mississippi.  Texas,  Arkansas,  and 
Missouri.  Ninety-four  wells  and 
springs  were  inspected,  and  sugges- 
tions for  improving  the  purity  of  the 
waters  shipped  into  interstate  com- 
merce were  made. 

Numerous  court  actions  were  devel- 
oped against  imitation  grape  soda- 
water  flavors  made  with  grape  wine 
and  oil  of  cognac,  with  a  little  added 
methyl  anthranilate.  None  of  the 
court  actions  involving  this  point  so 
far  brought  to  trial  have  been  con- 
tested. The  manufacturers  are  gen- 
erally labeling  such  products  as  imi- 
tations in  compliance  with  the  law. 

INSPECTION  OF  IMPORTED  FOODS  AND 
DRUGS 

All  consignments  of  foods  and  drugs 
offered  for  entry  into  the  United  States 
from  foreign  countries  come  within 
the  jurisdiction  of  the  Federal  food 
and  drugs  act.  The  act  provides  that 
all  consignments  found  to  be  adulter- 
ated or  misbranded  within  the  mean- 
ing of  the  act,  or  that  are  otherwise 
injurious  to  health,  are  to  be  excluded 
from  the  country.  Inspections  are 
made,  in  so  far  as  the  limited  person- 
nel available  will  permit,  of  the  foods 
and  drugs  offered  for  entry  at  the 
leading  ports.  Since  it  is  not  practi- 
cable to  inspect  all  consignments,  it  is 
the  aim  to  center  attention  on  those 
which  there  is  reason  to  believe  may 
be  adulterated  or  misbranded.  How- 
ever, it  is  not  possible  to  inspect  ade- 
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quately  even  all  the  consignments 
which  may  be  in  violation  of  the  law. 
Certain  classes  are  selected  from  time 
to  time  to  receive  attention,  and  the 
means  available  are  used  to  the  ut- 
most to  find  as  many  as  possible  of 
the  consignments  that  are  in  violation 
of  the  law. 

COUPwT  DECISIONS 

The  following  court  decisions  ren- 
dered during  the  year  are  of  interest : 

The  United  States  Supreme  Court  j 
ruled  that  a  label  reading  "Apple  Ci-  : 
der  Vinegar  Made  from  Selected  Ap-  i 
pies."  applied  to  vinegar  made  from  j 
dried-apple  products,  was  a  misrep-  j 
resent ation  with  respect  to  such  vine-  j 
gar.    This  reversed  the  decision  of  the  i 
Circuit  Court  of  Appeals  for  the  Sixth 
Circuit,  which  was  reviewed  by  the 
Supreme  Court  upon  proceedings  in-  ]. 
stituted  by  the  Government.    In  ren- 
dering the  decision  the  court  said : 

The  statute  is  plain  and  direct.  Its 
comprehensive  terms  condemn  every  state-  ! 
ment,  design,  and  device  which  may  mis- 
lead or  deceive.  Deception  may  result  from 
the  use  of  statements  not  technically  false 
or  which  may  be  literally  time.  The  aim 
of  the  statute  is  to  prevent  that  resulting 
from  indirection  and  ambiguity,  as  well  as 
from  statements  which  are  false.  It  is  not 
difficult  to  choose  statements,  designs,  and 
devices  which  will  not  deceive.  Those 
which  are  ambiguous  and  liable  to  mislead 
should  be  read  favorably  to  the  accom- 
plishment of  the  purpose  of  the  act.  The 
statute  applies  to  food  and  the  ingredients 
aDd  substances  contained  therein.  It  was 
enacted  to  enable  purchasers  to  buy  food 
for  what  it  realiy  is. 

On  an  agreed  stipulation  of  facts,  the 
United  States  Court  for  the  Western 
District  of  Virginia  held  that  the  sale 
of  an  artificial  mixture  of  cultivated 
oats  with  wild  oats  and  other  foreign 
material  under  a  designation  "  Sample 
Grade  Star  Oats  "  was  a  misbranding 
in  that  the  article  was  sold  under  the 
distinctive  name  of  another  article. 

The  Court  of  Appeals  of  the  District 
of  Columbia  has  reversed  the  judg- 
ment against  the  United  States  in  a 
seizure  proceeding  against  a  certain 
brand  of  pills  which  were  alleged  to  be 
falsely  and  fraudulently  labeled  as  to 
their  curative  and  therapeutic  effect. 
The  appellate  court  held  that  the  trial 
justice  committed  error  in  not  per- 
mitting the  Government's  expert  wit- 
nesses to  testify  as  to  the  consensus  of 
medical  opinion  upon  a  given  subject. 

The  United  States  Pharmacopoeia 
prescribes  that  "  powdered  colocynth  " 
must  be  made  from  colocynth  pulp  con- 
taining not  more  than  5  per  cent  of 
seeds.  The  United  States  Court  for 
the  Eastern  District  of  Pennsylvania 
has  held  that  colocynth  apple  ground 


with  approximately  25  per  cent  of  the 
seed  and  labeled  "  powdered  colocynth 
apple  "  is  misbranded.  Although  it  is 
not  expressly  stated  that  the  product 
is  what  is  known  to  the  trade  as 
"  powdered  colocynth,"  but  is  stated  to  * 
be  "powdered  colocynth  apple,"  the 
court  held  it  is  none  the  less  true  that 
the  difference  in  the  product  is  not  so 
stated  as  to  command  attention  to  the 
fact  that  there  is  a  difference.  The 
product  is  so  labeled  that  the  differ- 
ence may  be  overlooked  and  the  pur- 
chaser may  be  buying  the  product 
with  the  thought  that  he  is  buying  an- 
other. Because  of  its  ambiguity  such 
branding  was  held  to  be  misleading. 

COOPERATION  WITH  STATE  AND  CITY 
OFFICIALS 

The  effectiveness  of  cooperation 
with  State  and  city  food  and  drug  offi- 
cials was  demonstrated  in  the  case  of 
the  recent  poisoning  outbreaks  caused 
by  ripe  olives.  Immediately  upon  the 
conclusion  of  the  investigation  of  the 
Bureau  of  Chemistry,  wmich  proved 
that  the  fatalities  in  Wyoming  had 
been  caused  by  canned  ripe  olives, 
letters  were  sent  to  every  State  offi- 
cial charged  with  the  enforcement  of 
regulatory  food  laws,  and  to  similar 
officials  in  the  larger  cities,  advising 
I  them  of  the  results  of  this  investiga- 
tion and,  in  view  of  the  great  danger 
to  the  public,  requesting  their  assist- 
ance in  surveying  immediately,  so  far 
as  practicable,  all  stocks  of  ripe  olives 
in  the  hands  of  jobbers,  wholesalers, 
and  retail  dealers  and  removing  all 
packages  which  were  in  any  respect 
suspicious.  Supplementing  these  let- 
ters, the  field  stations  of  the  Bureau 
of  Chemistry  addressed  similar  re- 
quests to  the  health  officials  of  many 
cities,  large  and  small,  within  their 
territories.  The  response  to  these  re- 
quests was  immediate,  and  the  bureau 
was  very  soon  receiving  samples  of 
olives  from  every  section  of  the  United 
States.  These  were  examined  and  re- 
ported upon  as  fast  as  possible.  The 
bureau  gratefully  acknowledges  this 
prompt  response  to  its  appeals  and  the 
able  assistance  so  effectively  rendered 
by  State  and  city  authorities,  which 
resulted  in  segregating  and  eliminat- 
ing from  the  market  olives  wholly 
unfit  for  sale  and  consumption. 

During  the  past  year  attempts  have 
been  made  to  supplement  the  usual  co- 
operative work  by  a  plan  for  more 
closely  coordinating  the  administra- 
tive procedure  of  all  food  and  drug 
officials.  Tentative  uniform  rules  and 
regulations  have  been  devised  and 
even  adopted  in  two  sections  of  the 
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United  States,  and  they  are  under  con- 
sideration by  other  groups  of  food  and 
drug  officials.  It  is  believed  that  this 
endeavor  should  he  continued,  since 
the  adoption  of  a  uniform  method  of 
procedure  by  all  concerned  will  not 
only  prove  effective  from  a  regulatory 
standpoint,  but  ought  to  appeal  to  the 
food  manufacturer,  who  must  arrange 
his  labeling  so  as  to  comply  not  only 
with  various  local  laws  and  ordi- 
nances, but  with  the  terms  of  the  Fed- 
eral food  and  drugs  act. 

PUBLICATIONS  ISSUED 

Five  department  bulletins,  4  farm- 
ers' bulletins,  2  miscellaneous  circu- 
lars, 7  articles  in  the  Journal  of  Agri- 
cultural Research,  125  articles  in  scien- 
tific and  technical  journals,  and  700 
notices  of  judgment  were  published 
during  the  year. 

The  department  bulletins  were:  No. 
1158,  "  Production  of  Sirup  from  Sweet 


Potatoes";  No.  1166,  "Apple  By- 
Products  as  Stock  Foods  "  ;  No.  1168, 
"  Wearing  Qualities  of  Shoe  Leath- 
ers " ;  No.  1194,  "A  Chemical  and 
Structural  Study  of  Mesquite,  Carob, 
and  Honey  Locust  Beans " ;  and  No. 
1203,  "  Experimental  Production  of 
Straw  Gas." 

Of  the  4  farmers'  bulletins,  3  were 
revisions  of  previous  bulletins  which 
were  brought  up  to  date  and  expanded 
to  include  much  new  material.  The 
revised  bulletins  were:  No.  1334, 
"  Home  Tanning  of  Leather  and  Small 
Fur  Skins  "  ;  No.  1366,  "  Production  of 
Maple  Sirup  and  Sugar"  ;  and  No.  1389, 
"  Sorgo-Sirup  Manufacture."  The  new 
bulletin  is  No.  1424,  "  Making  Vinegar 
in  the  Home  and  on  the  Farm." 

Miscellaneous  circulars  No.  9,  11  Im- 
portation and  Inspection  of  Tea,"  and 
No.  22,  "The  Naval  Stores  Act  and 
Regulations  for  Its  Enforcement." 
were  also  *  published. 
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